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Freight must go through. 


irebox glaring! ... Side rods flashing! 


. Flanges screaming! .. . The Red Ball 


Only the best bearings and bronze castings can 
stand up under such brutal punishment. Keep 
your equipment ‘‘on the beam" by specifying 
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Handling Read and Switching Power at 


southern Diesel Repair Shops 


Mi ainrenance and repair operations on Diesel-electric 
foad and switching locomotives on the western lines of 
the Southern at Ludlow, Ky., and Chattanooga, Tenn., 
have provided this road with much knowledge concern- 
Bing the shop facilities which they will require as their 
ownership of this type of equipment increases. These 
two shops which have been in operation for a number 
of years are alike in many of their essential features, and 
have served adequately in handling the present volume 
of work, 

While newer shops will be larger and are expected to 
be more convenient for handling Diesel servicing and 





Locomotive Unit 


SOUTHERN RAILWAY SYSTEM 
Lecomotives Other Than Steam 
DAILY LOCOMOTIVE INSPECTION REPORT 
INSTRUCTIONS Bech Locomotve must be inspected efter eech trip or 


repeirs or not. Proper explanation must be mede hereon 
approved by foreman before the locomotive és returned to 


a 


"s work and report made on this form whether needing 
failure to repaic any defects reported, and the form 


» Time _M. Date 








Main Reservoir Pressure 
Brake Pipe Pressure 
Piston Travel 





Fig. 1—Locomotive engineer's report form 


Maintenance, they will include most of the features which 


have worked out successfully at Ludlow and Chattanooga. 


Railway M 
DECEMBER, —— Srateer 


Present facilities serve as 
proving grounds in shop de- 
sign — Re-refining of oil 
important feature—Repair 
schedule is on mileage basis 


Each has two full-length tracks built to handle a three- 
unit locomotive and a shorter track long enough for either 
a single unit or a switching engine. Working pits are 
provided between the tracks which have the necessary 
connections and piping for crankcase drainage. The pits 
are illuminated with lighting fixtures in the side walls. 

Both shops have full-length permanent working plat- 
forms at the cab floor level and the machine shop and 
toolroom in each is on the same level as the platforms. 
The shop at Ludlow has a further advantage in that the 
storehouse stock of spare Diesel parts is located in the 
shop building and on the working floor level. 

At the present time orily switching locomotives are in- 
spected, maintained and repaired at Ludlow and the 
shop facilities are required only at the time of monthly 
or other periodic inspections inasmuch as daily inspec- 
tion and servicing is done in the railroad’s yards at Cin- 
cinnati, Ohio, where these switching locomotives are 
used. The shop formerly was used also in the main- 
tenance of road power which has been shifted temporarily 
to other districts on the system. Electro-Motive 1,000- 
hp. switchers work from Ludlow and American Locomo- 
tive Company 1,000-hp. switchers from Chattanooga. 

The shop at Chattanooga is a terminal point for the 
inspection, servicing and repair of both road and shifting 
power. Sixteen Electro-Motive freight Diesel units oper- 
ating as six locomotives—four 4,050-hp. and two 2,700- 
hp. Jocomotives—are maintained on the progressive 
system at this point. ° Depending upon the service assign- 
ment these locomotives receive attention at either the 
end of 1,500 miles or 1,800 miles of service. This mileage 
variation is accounted for because of the difference in 
demands made upon the locomotives in their operating 
territories. Those which receive 1,500 mile attention are 
released from the Chattanooga shop to run to Danville, 
Ky., a distance of approximately 225 miles. They then 
make four round trips between Danville, and Oakdale, 
Tenn., each round trip averaging 275 miles, and from 
Danville return to Chattanooga to complete their 1,500 
miles and undergo the necessary adjustments and re- 
pairs provided for in the running maintenance schedule. 
Locomotives in the 1,800 mile class operate in the less 
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Above: Maintenance schedule board— 
Top left: Full-length pits and working 
platforms make all parts of the loco- 
motives accessible—Left: Filter clean- 
ers and drying ovens are on the 
working level — Bottom left: Oil, 
water, steam and air lines are beneath 
the platforms—Below: Pits have light- 
ing fixtures and are equipped with 
drop tables 
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Above: Tools are kept in cabinets fitted 
with sliding doors—Top right: Cylinder 
liner honing machine. Against the wall is a 
belt matcher—Right: A transfer table is 
used when removing trucks—Bot‘om right: 
Storehouse stocks of Diesel parts are kept 
in the shop building—Below: Cylinder 
heads are reconditioned in a special holding 
jig which permits positioning 
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mountainous territory’ south of Chattanooga, running 
300 miles to Meridian, Miss., accumulating 1,200 miles 
in shuttle service between Meridian and Birmingham, 
Ala., and completing their assigned mileage in the return 
trip to Chattanooga. 

The progressive maintenance schedule for these loco- 
motives includes both mechanical and electrical opera- 
tions which have been determined to be either necessary 
or desirable according to the accumulated trip mileage of 
the units; the required operations are listed on a schedule 





SOUTHERN RAILWAY SYSTEM 
FIREMAN’S OPERATION REPORT, DIESEL-ELECTRIC LOCOMOTIVES 
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Locomotive Number. Date 
_Train Numb 












































Above conditions are correct as noted 


Signed __. a 








Fig. 2—Fireman’s report 





board prominently displayed in the shop. Before loco- 
motives are returned to service a standard work sheet is 


prepared and filed listing the work done and the mechanic | 


responsible for its performance. 

Maintenance operations other than those regularly 
provided for are performed as their necessity is shown 
on the daily locomotive inspection report which each engi- 
neer submits when delivering the locomotive at ‘terminal 
points. A copy of this form is shown in Fig. 1. Not only 
is the locomotive engineer required to make an operating 
report but the fireman also prepares a complete per- 
formance record of the locomotive for the time while 
he is riding it. The report which he submits is shown 
as Fig. 2. 


Shop Tools and Equipment 


Both shops are outfitted with all tooling required to 
recondition cylinder heads, valves and liners and to test 
fuel injector nozzles, gauges and electrical equipment. 
At Ludlow there is a 15-ton Whiting drop table which 
is wand ar Morag out wheels and traction-motor as- 
semblies while the Chattanooga shop is equi with 
an 82%-ton Whiting ttanites table tee ach entire 
trucks can be removed from underneath a locomotive 
for repairs and wheel or traction motor changes. 

A feature of special interest.at Chattanooga isthe ar- 
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rangement whereby, because of the close proximity of 
the stores department oil refining facilities to the Diesel 
repair shops, it is possible to remove oil from a crank- 
case and return it after re-refining to another: Diesel 
engine crankcase without any drum handling of the oil. 
Oil as drained from the crankcases is forced by a scaven- 
ger pump into dirty oil storage tanks in the stores depart- 
ment oil houses. The Refinol process for making this 
oil suitable for reuse is employed. The re-refined oil is 
held in storage tanks and pumped back to the Diesel re- 
pair shop for delivery at the lubricating oil outlets along 
the service tracks when it has been determined that re- 
quired specifications for crankcase oil have been met in 
the re-refining process. Samples of each batch of oil are 
sent to the engineer of tests for checking. 

Oil changes are made as directed by the engineer of 
tests in accordance with a standard sampling procedure 
set up by the railroad. Fig. 3 shows the form used in sub- 





Form TD-9 
2-1-44 


TSPORMATION ACCOMPANYING SAMPLE OF DIESBL ENGINE LUKAICaTING OIL TO BE TesTaD 
TW LABORATORY (ROAD AWD SITCHING DIESEL LOCOMOTIVE) 





Company material check number under which sample is sent to Test Dept. 


Locomotive Ho. Unit (a,P,¢ or D) 





Engine (1 or 2) 
Brand and SAE Yo. of ofl 





Date sample was taken 





Date previous ofl change 





Pier ee 


Mileage (Road engines) or Hours (Switch engines) since previous oil change 





x 


« Make-up oil added since previous oil change gallore 





8. Tas ofl changed at time thie sample was taken? 





9. Reason for changing oil (if answer to No. 8 is “Yee") 








INSTRUCTIONS - Samples of of] are to be sent to PR. H. Beverley, Engineer of Teste, 





“ Southern Railway System, Alexandria, Va., ing to the following echedulet 
Freight Locomotives - Bach 5,000 miles of service 
Passenger Locomotives - Each 10,000 miles of service 
Switching Locomotives = Each 700 hours of service 


Also, whenever oil is changed for any reason, a sample of the oil removed from 
engine is to be submitted. In this case please indicate reason for change in answer 
to Item 9. 


Samples should be 1 quart anc should be submitted in clean screw top can. (Supply 
of cans available on request to Engineer of Tests) 


Thies form to be filled out completely for each sample and sent to Engineer of 
rned, 


‘ Beste. Report on test results will be sent to all conce 


In order to be useful the samples must be sent in promptly after they are taken. 








Submitted by 





Address 











Fig. 3—Crankcase oil samples are submitted with this form to the 


engineer of tests 


mitting oil samples. The oil samples are taken from the 
engine sump while the engine is still hot. Maximum 
mileages between oil~changes is 20,000 miles on road 
power. Switchers have oil changed every 700 hours. 


Out of Service Time 


The Electro-Motive 1,000-hp. Diesel switchers at Lud- 
low and the Alco 1,000-hp. switching locomotives at 
Chattanooga require an average daily servicing time of 
twenty minutes, a semi-monthly inspection period of 
about four hours, a monthly inspection time of six hours, 
and they are in the shops for approximately sixteen hours 
at the time of their annual inspections. A heavy over- 
haul on the switching locomotives on a two-year basis 
is expected to average between 48 and 60 hours. The 
road units operating from Chattanooga are in the shop 
for about ten hours between either their 1,500 or 1,800 


mileage periods and require about 30 hours for annual 


inspections. Monthly inspections can be made in the 
usual between-trip attention time... _ 
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British Swelling Index Used to Determine 


Quality of Locomotive Fuel” 


Correctly defined, crop coal is 
weathered, oxidized, soft struc- 
ture coal. It is usually stained 
throughout. A lump. can be 
crushed in one hand, and has in- 
numerable tiny fissures through- 
out the structure due to weather 
action. Now because this kind 
of coal is often found in the first 
or opening cut of a strip opera- 
tion, many people have gotten to 
calling first cut coal “crop”, and 
what is worse will insist that 
second or third cut coal is not 
pron. X, Mes emars of Konya 
merely use it is not first cut. 

oe This has been the cause of many 
arguments between inspectors and strip operators and is 
really a misunderstanding of terms. It has been found 
under 40 to 50 ft. of cover, and in fourth or fifth cuts. 

The usual proximate chemical analysis in some cases 
does not indicate any wide deviation from normal coal in 
the same field, and it becomes a question as to how to 
determine crop coal simply and quickly. 

Normal bituminous coals swell to a greater or lesser 
degree as they are burned at atmospheric pressure. Back 
in 1939, while studying another problem entirely, my at- 
tention was called to the British Swelling Index as a 





* From a_ paper prepared for the 1944 gee book of the Railway Fuel and 
Traveling Engineers’ Association. t Fuel engineer, Pennsylvania. 


By Allan 0. Geertz { 


Suitability of fuels easily 
checked by simple tests in 
laboratory—Crop coals are 
readily identified and vari- 
ations in quality detected 


measure of free swelling of various coals. This test is 
simple, standardized, and quick, and it was made an addi- 
tion to our regular coal analysis in the laboratory. It was 
not long before the relationship between this index and 
the quality of the coal became very evident. In the first 
four cases of steam failure which were clearly traceable 
to poor coal, as shown by several successive trains failing 
out of one terminal, the analysis of coal removed from the 
tenders showed a swelling index of 0 or 1. Since we had 
learned that coal from that particular field should have a 
swelling of 7, this low swelling on the coal that caused 
failure appeared to be more than a coincidence. It should 
be added here that a coal which does not agglomerate at 
all, that is, will show no signs of caking, is arbitrarily 
listed as zero swelling index, although the British Scale 
does not show any figure below 1. 

Accordingly samples were taken at various pits from 








EXTRACT FROM B.S, 804 


British Standards Institution. 





CRUCIBLE SWELLING TEST FOR COAL 
Standard Profiles and Corresponding Swelling Numbers 
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Table I—Analyses of Six Samples from a Strip Pit 


Sample No. 5 2 - . 6 3 4 
20 ft. back back of 40 ft. back 10 ft. back 
of shovel shovel— of shovel of shovel 








Center of highwall, outcrop of Highwall, center of highwall, 

Location first cut first cut first cut second cut second cut second cut 
Swelling index 0 1 1% 7 8 9 
Moisture - 6.91 2.70 1.56 1.30 -80 _ 14 
Volatile - 25.93 25.13 25.34 25.24 24.02 24.19 
Fixed carbon. 59.04 63.41 64.72 67.11 66.23 67.50 

_ BARN 8.12 8.76 8.38 6.35 8.95 8.17 
BE ccduen -56 39 36 63 1,67 2.20 

cs ccvens 11862 12979 13367 13918 13995 14415 
FeeQOs in ash. 14.19 22.11 20.79 13.42 26.18 32.73 
Softening 

point <oeip 2220 2220 2630 2470 2380 
Fusion temper- 

ature » 5 ae 2390 2460 2800 2610 2510 
Difference be- 

tween soften- 

int and 

-fusion temp., 

deg. a 170 240 170 140 130 
Grindability .. 121 d b 108 105 - 105 

Interpretation: 

(1) Arranged in order of increasing swelling index. 


(2) Moisture is. consistently less. 

(3) Volatile: practically no change. 

(4) Fixed carbon: increases consistently. 

(5) Ash: practically same. 

(6) Sulfur: varies but higher in good coal. 

(7) B.t.u.: consistently higher. 

(8) Fe2Os: varies, but higher in good coal. 

(9) Softening and fusion point: not predictable. 

(9) Softening and fysion point: not predictable. 

Difference in temp. between softening point and fusion temp.: 
gradually goes down; less clinkering. 


which we had received coal which gave us trouble. In 
each case we found that the good hard structure coal had 
a higher swelling index than more friable coal nearer the 
crop line in the same pit. From this point it was a short 
step to finding out what the swelling index should be for 
the various districts in which we buy coal. Here we ran 
into another curious fact; that is, that the normal swell- 
ing index of good coal gets steadily lower, as the fields 
progress westward. In the Pennsylvania low volatile 
field, a B.s.i. of 9 is not uncommon, in the Clearfield Dis- 
trict 8, in the Pittsburgh District 7, in the West Virginia 
Panhandle 6, in Ohio 4 and 5, and in Indiana and IIlinois 
2¥% to 5. I am not qualified to speak about coals west of 
the Mississippi, but would like to suggest that the normal 
British swelling indices for western coals should be 
studied by those of you who use those coals. Indications 
are that they may follow a different pattern of behavior. 
The chemistry of crop coal is not thoroughly under- 
stood as yet. Oxidation is undoubtedly a very complex 
process. Coal is very active in taking up oxygen, but it 
is still an open question whether the oxygen is absorbed 
or chemically combined. The most active portions chemi- 
cally in coal are the lignins, related to the cellulose struc- 
ture of wood, and the bitumins. The bitumins possess 
plastic properties, and determine the final coke structure 
or swelling when heated between 300 to 400 deg. C. 
What’s wrong with crop coal? Why can’t railroads use 
it? Although there is still from 11,000 to 14,000 B.t.u. 
in each pound, the trouble is to get the coal to burn. Com- 
pared with good coal from the same seam it is higher in 
moisture, lower in sulfur, lower in fixed carbon, and 
lower in sesquioxide of iron in the ash. The fusion tem- 


perature, because of lower iron in ash and sulfur, is likely 


to be higher. When placed in a firebox, it is much more 
difficult to ignite than normal coal from the same terri- 
tory, resulting in reports that it puts the fire out. Fur- 
thermore, being very friable it breaks up due to handling, 
forming a thick solid firebed through which it is difficult 
to draw air. When there is sufficient draft to pull air 
through the fire, the coal burns like popcorn, with small 
sparks shooting out. It does not cake or swell readily 
and in extreme cases will pour-through finger type grates 
like red hot sugar. 

In order to get a picture of how coal varies in the same 
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strip pit, six samples were taken at different locations in 
one pit in Central Pennsylvania. No sample was more 
than 500 ft. from the furthest: that is to say, all the 
changes in the analyses occurred within 500 ft. Table | 
will give an idea of how the coal varies. 

Now observe the relationship of the new characteris- 
tic—the swelling index. Note in Table I that it increases 
consistently with the quality of the coal, whether judged 
on the basis of heat value, fixed carbon, or moisture. 
That is, coal from a given field, whose characteristics are 
known, can be judged by the swelling index, which is 
quickly obtained as well as by the better known indices, 
which require considerable time to complete. 

Referring again to the fact that the normal swelling 
indices vary from district to district, Table II lists the 
swelling indices normal to each of the fields which we 
have so far studied. It is very important, in using this 
index to judge coals, that this point be never lost sight of, 
that good coal from each field has a characteristic swell- 
ing index, and that the comparative values of coal must 
be judged by deviation from the normal figure for that 
field, and not by the absolute figure. 

The standard method for making this test can be found 
in British Standard Institution Bulletin’ No. 804, issued 
July, 1938, at a price of two shillings. The equipment re- 
quired consists of a crucible of fused silica with lid, a 





Table IJ—British Swelling Indices To Be Expected From 
Eastern Coals Bought for Locomotive Fuel 


Swelling index General outline of ‘territory 
_. ae Seer Cresson, Clearfield, South Fork, Nantyglo. 
«RR EE epee 2 Conemaugh Division, Bolivar west to Aspinwall. 
A aes oe Greensburg, Connellsville, Fairchance, Latrobe, 
penne. 
ee lake irey beer Kittanning, Sligo, Dubois, Driftwood. 
Se 6 ee ee Tee Panhandle Territory in Penna. & West. Va. 
BD mre s-acebusee cant W. Virginia (N. & W. & C. & O.). 
ewe icc hele eS Steubenville, Wierton, St. Clairsville, Ohio. 
De es ais-sierndinmiwla inte Eastern Kentucky. 
ER PI ee > Salineville, Ohio. 
ee arr Cadiz, Ohio. 
it earn ce Ras Western Kentucky. 
Ms bss. aa se aececis Zanesville, Cambridge, Caldwell, Ohio. 
IN oc an -ecaote aces Illinois. 
ME  eisees swede Indiana. 





triangle to hold the crucible, a tripod to support the tri- 
angle over the burner and a Bunsen burner capable of 
maintaining a temperature of 820 deg. C. or 1,508 deg. F. 
One gram of coal, air-dried and passing 60 mesh, is 
levelled by tapping in the crucible. Place the lid on, and 
set in the triangle, supported by the tripod. Place burner 
underneath and heat for 24% min. Remove the coke from 
the crucible and compare with the profiles shown in the 
illustration. Each profile has a number from 1 to 9 in 
half-number steps and the corresponding number or 
swelling index is assigned to the coke button by visual 
observation. This observation is made by looking straight 
down through a clear glass tube 10 in. long and 1% in. in 
diameter, the bottom of which is 3 in. from the sample 
and profile. 

This test will screen out all crop coal very quickly. 
Taken with an ash determination, no other test is neces- 
sary to say whether the coal can be uséd as locomotive 
fuel or not. If the swelling index and ash are normal, the 
volatile, moisture, heat value, and fusion temperatures 
will be about normal. 

I am often asked if this test can be made in the field; 
that it, put some crushed up coal in a frying pan and se¢ 
if it swells when heated. This can be and is being done 
in at least one case, but the method is not scientific, 25 
conditions for the test cannot be accurately reproduced, 
as to weight, temperatures, etc. The whole point of the 
swelling index is to have a simple, accurate test which 
can be reproduced at any time. 
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Colloidal Organic 


Boiler Feedwater Treatment” 


B wrernar locomotive water treatment, i.e. treatment in 
the boiler itself; appears to be a practical railroad neces- 
sity due to the limitations of the pre-treating methods 
now in effect. All pre-treating programs have the same 
basic limitations. They require considerable initial invest- 
ments for equipment, are difficult to adapt to all points of 
water supply and demand constant and close analytical 
supervision by a trained staff. When you consider further 
that supp!emental after-treatment is also usually required, 
it is logical that attention has long been focused largely 
on the internal methods. 

Internal treatment of feedwater can be divided into 
three principal groups: (a) the chemical (inorganic) 
method; (b) the inorganic-organic method; (c) the all- 
colloidal organic method. 


The Chemical (Inorganic) Method 


This group includes the use of all substances which 
react chemically with fhe scale-forming salts present in 
water. Common examples are soda ash and tri-sodium 
phosphate. The basis of the inorganic chemical method 
is reaction or, more plainly, substitution. A treating 
chemical is introduced into the water to react with the 
scale-forming matter such as calcium or magnesium salts 
present in the water. The purpose is to produce new salt 
combinations which would be non-scale-forming or other- 
wise less objectionable than the original ones. 

In such processes, it is expected that the resultant pre- 
cipitates will not adhere to the metal and will be removed 
by periodic blowdown. Also, the use of an excess of the 
alkaline reagents is expected to afford protection against 
corrosion. It is specifically emphasized “is expected” be- 
cause railroad usage has highlighted reactions which were 
not expected or which actually introduced tendencies to- 
ward foaming, corrosion and other evils. 

The one basic fact about any inorganic chemical re- 
agent is that its specific chemical composition limits its 
usefulness. A chemical of one set composition cannot and 
should not react in equal fashion with waters of varying 
contents. As an instance, it cannot be expected that the 
same chemical would treat highly acidic and highly alka~ 
line waters with equal success. This applies in particular 
to railroad systems, which have to use waters of many 
origins and various compositions. Benefits from the use 
of inorganic chemicals cannot be denied, but such benefits 
are more noticeable in stationary boilers where feedwaters 
of fairly constant composition can be utilized and where 
It is easier to organize frequent, regular analyses of the 
raw and boiler waters. 

The limitations of inorganic chemical treatments have 
led many investigators ever since the beginnings of water 
treatment to perform thousands of experiments with phys- 
ical-acting materials which, it was hoped, would be effec- 
tive on all impurities in all waters. In both research and 
practical application, some of these physical-acting mate- 
tials, or “organic coNoids”, were eventually found to pos- 
sess the sought-after water-treating properties. 

Rather than dwell on individual phases in the progress 
of such experimentation, the author wishes merely to 
tat of the’ Waser Beuct Makere® Ammecatin nwt {0° the 1946 year 
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point out that as with all innovations—the application of 
organic colloidal conditioning had to advance on a very 
thorny road and could only very slowly, step by step, 
gain recognition. 


Colloids 


A colloid is a substance, the particles of which when 
properly dispersed, fall within the range of size just above 
molecules. They are micronic in size and have properties 
entirely their own. As an example, colloids clearly exhibit 
Brownian movement and the particles of a colloidal dis- 
persion do not deposit or settle out, their mutual attrac- 
tion for each other being greater than the force of gravity. 

This distinction as to particle size of colloids is basic 
in all understanding of the subject and a simplified chart 
shows how the colloidal dispersion is intermediate in size 
between the true molecular solution and the suspension. 

To give a practical idea of the enormous surface area 
made available by reduction of a substance’s particles to 
colloidal size, it has been calculated that one gram of 
graphite, decimated to colloidal dimensions has a total 
surface area of 1,173.sq. ft. This illustration in terms of 
surface area is noteworthy because it is surface area 
which motivates many of the colloidal properties. The 
inability of colloids to pass through fine filters such as 
parchment paper is a result of their surface area. 

A colloidal dispersion of a given colloid is known as 
the “sol” of that colloid. When the colloid is coagulated 
by some external force, it is known as a “gel”. An ex- 
ample of gel formation is the solidification of the white 
of an egg upon boiling. Starch, tannin, glue, and gelatin 
are common examples of colloids. 


Organic Colloidal Properties in 
Water Treatment 


The two all-important properties of organic colloids in 
connection with water treatment are adsorption and co- 
agulation. Adsorption is simply the ability of a body’s 
surface to retain such substances as may come in contact 
with it. This ability to adsorb is in direct proportion to 
the size and structure of the surface area. Since particles 
in a colloidal state have tremendous surface areas, they 
have correspondingly very powerful adsorptive qualities. 

By coagulation is meant the process of flocculation of 
matter which is in the colloidal state and its precipitation 
as a gel. This occurs by application of some outside in- 
fluence or force. Many sols require only a nominal change 
to cause their transformation from a stable sol to an 
agglomerated gel. As an example, this may be accom- 
plished by application of a minute electrical charge. A 
curdling takes place and the flocs thus formed are precipi- 
tated as sediment. 

The particles of a colloidal dispersion characteristically 
carry an electrical charge. This is extremely useful in a 
boiler since neutralization of the charge may be effected 
by the scale forming salts present in the water. Coagula- 
tion and mutual precipitation occur, both the colloid and 
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the scale forming salts being precipitated as a gel together. 
It is important to note that they precipitate together be- 
cause the gel places a film over the salt particles, prevent- 
ing their interlocking with each other as crystals of scale. 
The soft, pliable nature of the precipitate is maintained 
since it contains such a large proportion of water in it. 
For this reason it does not bake on the boiler metal dur- 
ing operation and can be easily blown out. 

Since adsorption and coagulation are purely physical 
occurrences, organic colloids, properly selected, are effec- 
tive with all waters regardless of their chemical composi- 
tion. In passing, it might be mentioned also that gases 
present in the water are also adsorbed by the colloid and 
form part of the ultimate gel. The coating or sheathing 
mentioned previously is not confined to the impurities, 
but takes place also on all interior metal surfaces contacted 
by the water. Some colloids deposit an.easily observable 
thin, heat-conductive film on the metal which is extremely 
desirable as a shield against corrosion. 


Organic Colloids and Foaming . 


There is no question that the prevention of foaming 
and consequent reduction of priming is particularly a 
realm for organic colloidal treatments. The use of castor 
oil in this connection is well known and other organic 
treatments have been at least equally effective. The basis 
of such effectiveness is that the suspended matter, whether 
as impurities originally present in the water or as solids 
resulting from crystallization, is removed with the gel 








colloid comprises the entire boiler protection.” Of course, 
organic colloids will not eliminate such priming as may 
occur through mechanical causes such as uneven firing, 
inadequate steaming space, carrying too high a water 
level or sudden full-throttle load demand. 


Joint Use of Inorganic Chemical and 
Organic Colloid Treatments 


If both treatments, the inorganic chemical as well as 
the organic colloidal, are fed simultaneously, we are uti- 
lizing two completely opposing principles one of which 
may be described as disintegrative and the other as in- 
tegrative. When we do this, we are in no position to pre- 
dict in which direction results will be achieved. The or- 
ganic colloids will affect the analytical control tests 
required with the use of inorganic chemicals and indeed 
will inevitably act on the chemicals themselves before they 
have done their work. This entire process is disruptive 
and at best wasteful. 

On one sizable railroad system in Europe, it has been 
the practice to use for feedwater treatment of locomotive 
boilers a so-called phosphate mixture. This phosphate 
mixture represents a combination of phosphates, sodium 
hydroxide and oak extracts. The table illustrates the dos- 
ages of that compound used per ton of water evaporated 
at 100 per cent make-up. 





A Phosphate Mixture Used on a European Railroad 
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Colloidal dispersion falls between suspensions of matter and 
true solutions in water 


anism of foaming is itself subject to some dispute, but 
apparently foaming does not occur except in the presence 
of suspended matter at the water’s surface. The so-called 
foam-blanket is broken up by the organic colloid, the sur- 
face tension lowered and free liberation of the steam bub- 
blés occurs. A very important point is that organic col- 
loid conditioning does not in itself introduce the quantities 
of treating solids that are required when inorganic chem- 
icals are used. F. J. Matthews, in his book “Boiler Feed 
Water Treatments’, says: “Normal chemical softening 
will leave over a pound of sodium sulphate in the water 
for every pound of calcium sulphate removed.’ This adds 
to the density of the water and under evaporation the 
density may soon reach the point where priming obtains. 
Owing to the lesser quantity of colloid used, the density 
is not so high initially ; this is particularly true where no 
chemical pretreatment is adopted and the addition of 





the boiler simultaneously and use of them jointly denies 
each of them full effectiveness. 

Apparently, the mixture did have some effect against 
formation of hard scale; whether it also rendered protec- 
tion against corrosion and pitting could not be deter- 
mined. Foaming was not at all abated, but increased so 
that the blowdown exceeded the most liberal norms, 
reach 20 to 25 per cent of the total water to be evapo- 
rated. Superheater units were in a terrible condition and 
were the constant object of uneasiness and fear of neces- 
sitating taking locomotives out of service. 

The joint use of inorganic chemicals and organic col- 
loids arose as a mere yielding to the increased recogni- 
tion given organic colloids. Because this practice still 
gave ‘partially satisfactory results, the development of 
all-colloidal organic water treatment was again retarded. 

Use of inorganic chemicals and organic colloids not 
simultaneously but successively, has been found to be a 
very excellent form of.treatment. It would be ideal were 
the completed action of the inorganic chemicals to take 
place prior to use of the organic colloids. In practice, 
many roads having pre-softening equipment are now 
using organic colloids as after-treatments with extremely 


- good results on all counts—scale elimination, adequate 


treatment of residual hardness, prevention of corrosion 
and, of course, in reduction of foaming, with resultant de- 
creased blow-down expense. 
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The fact that organic colloids have certain general 
properties does not mean that any organic colloid is suit- 
able for use in a boiler, Many colloids are prematurely 
coagulated by the mere presence of heat, others decom- 
pose or lose their adsorptive or protective properties. It 
is essential that coagulation be due chiefly to neutraliza- 
tion of electrical charges as previously described. The 
writer in his early researches with organic colloids, in 
collaboration with Blacher and Clark, tested over 300 
organic substances and charted them individually for 
their anti-scale, anti-corrosion and anti-foam properties. 
These included agar-agar, cambier, oak extract, the galls 
quebracho, castor oil, a variety of starches, tannins, dex- 
trins, etc., almost all such substances known. 

This work proved beyond doubt that no one substance 
possessed all the desired properties and that a combina- 
tion of various ones was required. The task was compli- 
cated by the fact that such separate substances had to be 
of a similar nature and able to withstand high pressures 
and temperatures without decomposition or premature 
coagulation taking. place. After many years of experi- 
mentation along these lines, such a combination was de- 
veloped and commercially produced as an emulsion. Since 
most of this final work was done in Riga, Latvia, the 
first practical application of the emulsion was in 1929 on 
the small Latvian naval fleet and on merchant ships. 
Several of these were equipped with Thornycroft boilers 
which, with their small-diameter bent tubes, afforded 
severe opportunities for test. Results over years being 
extremely satisfactory, the government, from 1934 on, 
used the all-colloidal organic emulsion in all government- 
operated locomotives. In subsequent years many other 
Scandinavian and Baltic railroads adopted this treat- 
ment, using it with great success. Successful trials were 
run by the Polish and Dutch governments, and from 1937 
on this emulsion was applied on the French railroad, 
Chemin de Fer de l'Est. German occupation of all of 
these countries ended all such developments except in 
Sweden where the emulsion continues in use by railroads. 
Since 1938 it has been manufactured and marketed in 
the United States by an independent American corpora- 
tion. Usage of this emulsion is currently proving of great 
value in keeping boilers free of scale and corrosion over 
extended operating periods and in elimination of foaming. 


Locomotive Blow-Downs 


When inorganic chemicals are used, locomotive boiler 
water concentration must be kept below certain estab- 
lished limits. Otherwise, uneasy steaming, foaming and 
priming are experienced. It is common American rail- 
road practice to keep concentration limits within the range 
of 200 to 250 grains per gallon. Keeping concentrations 
arbitrarily within this range is an expensive procedure. 

In an article by I. N. Tosser; general boiler maker, 
Norfolk & Western, in the 1942 Proceedings of the Mas- 
ter Boiler Makers’ Association, figures are quoted which 
are very comparable to those of European railroads, In 
the 200 to 250 grains per gallon concentration range, in 
order to lessen boiler-water concentrations by one grain, 
it was necessary to blow from 43.30 gals. to 57.29 gals., 
or an average of 50 gals. of water. 

In his book, “Water Treatment and Purification”, 
W. J. Ryan examines a formula for blowdown, illustrat- 
ing cases where completely softened water is used. He 
points out that all salts entering the boiler in the feed- 
water must eventually find their way out through the 
blowdown. Therefore, gallons of blowdown X dissolved 
salts per gallon of blowdown = gallons of feedwater X 
dissolved salts per gallon of feedwater, and consequently 
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gallons of blowdown = gallons of feedwater X the ratio 
of dissolved salts per gallon of feedwater to dissolved 
salts per gallon of blowdown. For instance, if the feed- 
water contains 12 grains per gallon of dissolved solids 
and it is desired to limit the concentration of dissolved 
solids to 200 grains per gallon, the required blowdown 
will be 12 + 200, or 6 per cent. 

This specific relationship between concentrations de- 
sired and blowdown required is worth noting. In rail- 
road practice blowdown with use of chemicals is usually 
high because certain relationships of alkalinities to dis- 
solved solids, of suspended solids to dissolved solids, etc., 
are ordinarily the governing factors. _ 

The complications and costs of blowdown when using 
chemicals were indicated in B. C. King’s paper presented 
in the 1940 proceedings of the Master Boiler Makers’ 
Association. 

He described a condition where it was found neces- 
sary to carry alkalinities at 30 percent or more of the 
total dissolved solids in order to prevent scale and cor- 
rosion. When-this was done severe foaming occurred at 
concentrations of 125 to 175 grains. Road blowdown of 
12 percent to 15 percent was required and in one locality 
as high as 24 per cent. This impractical situation was 
solved by adding predominantly organic materials. This 
allowed locomotives which previously foamed at concen- 
trations of 125 grains per gallon to be operated at 1,900 
grains per gallon concentrations without trouble. 

In Europe, when using the organic colloidal emulsion, 
locomotives were officially permitted to carry concentra- 
tions of 1.5 deg. Baume which equals 874 grains per gal- 
lon. In actual practice, this figure was habitually ex- 
ceeded; in fact, it was found unimportant to pay any 
further attention to concentrations. It should be remem- 
bered that the entire purpose of maintaining certain lim- 
its of concentration rests in the desire to prevent undesir- 
able effects, principally foaming. In the absence of such 
effects, there is no practical limit to concentrations and 
to limit them only costs money without any corresponding 
benefit. The savings made possible in this connection 
are very great. 

An entirely separate saving in regard to blowdown re- 
sults from the fact that blowdown with use of organic 
colloids is far more effectiye than when inorganic chemi- 
cals are used. This is because the adsorptive and coagu- 
lative actions of the organic colloids produce a very pro- 
nounced downward funneling movement of the impurities 
toward the blowdown outlets. Each gallon of effluent is 
viscous, thoroughly laden with impurities. For this rea- 
son only short blows are necessary. In contrast, treatment 
with inorganic chemicals ordinarily requires much longer 
blows to strip the impurities which dre more generally 
distributed throughout the boiler. 

Using organic colloids, European railroads found it 
entirely practical to open the blowdown valves for only 
three or four seconds except at the terminals where 
eight- or ten-second blows were used. This sufficed to 
remove the accumulated sediment without losing valuable 
heated water. A Class I railroad in this country, using 
ten-second blowdowns—-still a shorter than customary 


blow—has experienced very substantial savings. Freight 


engines on a 324-mile round trip were blown each ten 
miles, each of two blowdown valves being opened twice 
for five seconds each. The same was done at terminals. 

In water, this schedule figured to about 1,100 gals. per 
round trip. Before the use of an organic colloidal emul- 
sion the blowdown was calculated as from 11,200 to 
14,280 gals. per round trip, or from 9.4 percent to over 
12 percent’of the total of 119,000 gals. of water consumed. 


(Continued on page 566) 
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A. S. M. Has Panel Session on 


Metals for the Railroads 


@w October 18 at Cleveland, Ohio, during the annual 
meeting of the American Society for Metals, a session 
was held which was devoted to the subject, “Metals for 
Railroads.” Dr. William M. Barr, chief chemist and met- 
allurgical engineer, Union Pacific, served as chairman of 
the meeting, and A. G. Trumbull, chief mechanical en- 
gineer, Chesapeake & Ohio, acted as summarizer. 

Six papers were presented. Extensive abstracts, four 
are printed here. The two speakers whose papers do not 
appear were R. E. Cramer, special research associate pro- 
fessor of engineering, University of Illinois, and W. M. 
Murray, president, Society for Experimental Stress Anal- 
ysis, Massachusetts Institute of Technology. Mr. Cramer’s 
paper discussed the prevention of rail failures. In it 
he traced the history of rail development and the work 
which has been done in combating conditions which led 
to transverse fissures and other rail failures. He accented 
the fact that the advent of controlled-cooled rail has ap- 
parently solved the fissure problem. 

Mr. Murray was unable to illustrate his paper with 
many examples of railroad studies of structural stresses 
in design but emphasized the fact that other industries, 
notably the aircraft industry, have found such work to 
be of extreme value if not indispensable. In comment- 

. ing upon this paper Mr. Trumbull remarked that, to-his 
knowledge, the only existing railroad mechanical structure 
that had been analyzed for stresses: as a unit was the 
present approved A. A. R. box car and that the stress 
analysis work in that instance probably could have been 
much more complete. 


Railroad Axles 


By O. J. Horger* 


Design formulas for railroad car axles were developed 
by Reuleaux in 1896 and the fundamental geometry and 
dimensions established about fifty years ago have gen- 
erally prevailed until recently. During this time, how- 
ever, various metallurgical improvements were made 


in axle forgings. As the years went by the railroads be- 
came conscious of the increased dynamie forces being 
imposed on axles as a result of changes in operating con- 
ditions, such as increased speeds. 

The percentage of axle failures in road service was 
very small. Generally speaking there was a known rem- 
edy for correcting these failures except for those fatigue 
fractures which developed in the axle under the pressed- 
on wheel. This later type of fracture is discussed here. 

The solution to this problem obviously required fatigue 
tests but the manner in which this investigation pro- 
ceeded was novel. Too much credit cannot be given to 
the decision of the Association of American Railroads 
to make fatigue tests on full size car axles. The fatigue 
testing of full size axles was initiated in 1937 and is still 
being continued 7 days a’ week and 24 hours a day. 

What-are the tangible results of this research? The 
design of the passenger car axle has been changed with 
no modification of material or heat-treatment to obtain 
60 to 80 per cent increase in fatigue resistance at the 


*In cha railway engineering and research, Timken Roller Bearing 
Company, Ohio. 
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wheel fit with only an increase of about 4 per cent in 
weight. A heat-treated tubular axle has been tested by 
the A. A. R. This tubular axle is about 30 per cent 
lighter in weight than the solid axle. Its better ratio of 
fatigue strength to weight over the solid axle is due to 
high residual compressive stresses in the outer surface. 
This axle is only about 0.35 per cent carbon without any 
added alloys and its favorable fatigue strength to weight 
ratio is obtained by quenching from the outside only, 
preventing quenching water from entering the bore, fol- 
lowed by a low-temperature draw. If a tubular axle was 
quenched both outside and inside or given a temper at 
the customary commercial value of about 1,000 deg. F, 
then it would have inferior fatigue resistance. 

Improvements in fatigue resistance similar to those 
mentioned above for car axles have also been determined 
for driving axles and crank pins. Again the shape of the 
member has been modified to reduce the stress concen- 
tration occurring inside and near the end of the press fit. 
As an example, a circumferential relief groove as much 
as %@ in. deep is turned in driving axles adjacent to the 
inside hub face of the wheel. The function of the groove 
is to obtain a better flow of stress between the axle and 
wheel so as to result in less stress concentration near the 
end of the wheel fit. This groove is rolled with a roller 
shape and pressure which is sufficient to deform the sur- 
face layers of the groove plastically. This rolling increases 
the fatigue resistance of the metal at the bottom of the 
groove and counteracts the detrimental influence that the 
notch would have in inviting failure to occur near the base 
of the groove. A large number of driving axles of this 
type have been placed in service and none have ever 
failed in the groove. 

When axles or members develop lations fractures it is 
common practice to make the entire part instead of im- 
proving the design in the region of fracture. This pro- 
cedure leads to increased rigidity and under impact 
loading contributes to higher stresses than would be 
obtained with a more flexible axle. Increased train speeds 
are considered:to result in larger impact forces on axles 
than occur at low speed. Under these conditions it is 
desirable that the axle be as flexible as possible without 
developing failure as well as of light weight so as to absorb 
this impact energy by means of maximum deflection and 
with minimum impact stress. Using this analysis it can 
be explained how most designs of wheel centers with 
great lateral stiffness would increase the impact stresses 
in an axle from flange thrust over that obtained with a 
more flexible type center. It would be kind to the axle 
if a wheel center design could be provided of adequate 
strength but greater lateral flexibility than we have on 
most of the wheel centers being used today. 
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A number of railroads are rolling the wheel fit portion 
of driving axles.. Rolling will about double the fatigue 
resistance of the axle against actually breaking off in 
the wheel fit. There is no other known means of doubling 
the factor of safety against road failures at so small a cost. 
A combination of rolling and the relief groove has enabled 
some railroads to obtain greatly increased axle mileage. 
The present limited practice of machining out the very 
shallow fatigue cracks that may develop in the axle wheel 
fit made in this manner and then rerolling is one which 
could be safely extended in its use. 

We have all observed the patches of brown iron oxide 
found in particularly large amounts. near the ends of the 
press fit. This is caused in service by minute sliding ac- 
tion of the end portion of the hub bore on the axle surface 
due to the alternate elongation and contraction of the axle 
fibers during the rotation of the axle. This minute and 
continuous rubbing of the wheel on the axle under bending 
stress results in one of the highest forms of stress con- 
centration and weakening effect on the fatigue strength of 
steel that is known. Fatigue cracks start due to this 
rubbing corrosion at very low axle bending stresses but 
they generally will not propagate in depth at the same 
low stress value—a higher stress is usually required 
for propagation of the fatigue crack. The solution to the 
press-fitted problem divides itself into two parts. 

The first part deals with the initiation of the fatieve 
crack. During the life of an axle there are a large number 
of stress reversals of sufficiently low magnitude to start 
a fatigue crack. It was found from fatigue tests of the old 
black collar design of car axle (as forged—not heat 
treated after forging) that any nominal calculated bend- 
ing stress in the wheel fit exceeding 9.000 Ib, per sq. in. 
would be likely to start a fatigue crack in the wheel fit. 
By a change in axle shape so as to mount the wheel on a 
raised seat in accordance with the design of the present 
A. A. R. passénger-car axle, this 9,000 Ib. per sq. in. was 
increased to an allowable 12,000 Ib. per sq. in., or an im- 
provement of 33 per cent. If no practical change in shape 
of. the wheel seat was made but surface residual com- 
pressive stresses were present in the axle, like the tubular 
axle, then this 9,000 Ib. per sq. in. was increased by 50 
per cent to 13,500 Ib. per sq. in. It was also found that 
fatigue cracks would initiate in the wheel fit of the new 
design of normalized and tempered passenger-car axle 
when the bending stress exceeded 9,000 Ib. per sq. in., or 
at a stress 3,000 Ib. per sq. in. lower than for the same 
design of axle in the as-forged condition. All these stress 
values apply to car axles where the ratio of wheel-seat 
diameter to the length of the wheel hub approaches unity. 
With driving axles and crankpins, however, these stress 
values are less favorable, possibly due to this ratio being 
much greater than unity; here we find that fatigue cracks 
may initiate at stresses as low:as about 5,000 Ib: per sq. in., 
nominal bending stress, as compared with 9.000 Ib. per 
sq. in. for the car axle. It is therefore apparent that even 
if a 50 per cent. improvement in fatigue resistance could 
be obtained over the 5,000 Ib. per. sq. in. that the increased 
resistance would still be much below the regular stresses 
that could be expected in service operation. This problem 
of preventing fatigue cracks initiating in driving axles and 
crank pins is much more difficult of solution than for 
car axles. 

The second part of the problem is concerned with the 
propagation of the fatigue crack which has initiated in the 
wheel fit as described above. In order actually to break 

off a car axle (as forged) in the wheel fit it generally 
requires a stress increment about 2,000 to 7,000 Ib. per 
sq. in. above that required for initiation of the fatigue 
crack; the actual stress depends on several factors of 
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which the carbon content is one. For normalized and 
tempered axles this increment is less than 1,000 Ib. per 
sq. in. The normalized and tempered condition gives a 
less favorable structure than the as-forged from the stand- 
point of car-axle fatigue resistance at the wheel fit. While 
this statement is contrary to generally accepted opinion, 


- such findings have resulted from laboratory testing of 


many full-size axles; it remains to be substantiated or 
found in error through the results of road tests which are 
not now available. On crank pins and possibly driving 
axles, normalized and tempered, the nominal stress must 
exceed 11,000 Ib. per sa. in. to cause the incipient fatigue 
cracks to propagate to complete fracture. 

By rolling the wheel seats of such members or heat- 
treating in a manner to leave high surface residual com- 
pressive stresses a nominal bending stress of as much as 
22,000 Ib. per sq. in. is required to propagate initial cracks 
to a depth of about % in. in 300,000 equivalent miles. A 
stress greater than 22.000 Ib. per sq. in. would be required 
to propagate to complete fracture. Certainly this char- 
acteristic of greatly retarding crack propagation is of 
practical advantage from three angles, it greatly increases 
the factor of safety of the axle breaking off in service; 
mileage may be increased before axle examination; and, 
after 309,000 miles service the fatigue cracks, if present, 
are shallow enough that they may be generally machined 
out and the axle returned to service with safety for an- 
other mileage period. 

In summarization, it may be said that axles and crank 
pins may be improved by proper shape but it is almost 
axiomatic that, if we are to obtain the maxinium fatigue 
resistance, residual compressive stresses must be present 
in the surface. These compressive stresses, may be ob- 
taind in two ways. by thermal méans such as proper type 
of: quench, flame hardening or induction hardening, but 
in these cases a sufficiently low drawing temperature must 
be used to prevent release of the favorable initial surface 
stresses, or by some form of cold working such as cold 
rolling. These methods will about double or more the 
fatigue limit stress at which the axle or pin will break 
off within the press fit. Shot peening, metal spraying and 
other methods of preparation have been found beneficial 
and still others are under constant investigation. While 
the values cited here generally apply to parts of plain 
carbon steel there is some limited data on alloy steels. 
Indications are that practices found beneficial for the 
carbon steel will also generally prove advantageous if 
alloy steels are used. In the meantime many of the results 
of this research are being applied in service as a final 
correlation with the laboratory findings. 


Metal Limitations in the 
Perfecting of Motive Power 


By Paul Irwin* 


The greatly expanded production of magnesium and 
aluminum will certainly invite the use of these metals 
and their alloys in transportation equipment after the 
war, although their application in steam and Diesel loco- 
motives will probably be limited to cab frames, cross- 
head gibs, streamlining and other low-stressed parts. 

For highly stressed parts, and parts in which light 
weight is an important factor in reducing unbalance, the 
high-alloy steels will undoubtedly be used again. Such 
parts include main rods, side rods, axles, pistons, piston 
rods, crossheads and boiler plate. In Diesel locomotive 
engines they would include connecting rods, connecting 





* Engineer of. tests, Baldwin Locomotive Works, Philadelphia, Pa. 
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rod bolts and fuel injection equipment. Highly stressed 
parts working at higher temperatures, such as super- 
heater bolts and valve parts, will undoubtedly be improved 
by the use of, better creep-resistant materials. The power 
of Diesel engines, for a given size and weight, could be 
greatly increased if material for pistons, capable of with- 
standing much higher operating temperatures, could be 
‘obtained. . The present materials for such high tempera- 
tures are very difficult to machine. Recent metallurgical 
advances associated with the development of high-tem- 
perature materials for gas turbines may be modified for 
such applications. i 

The failure of locomotive parts is almost invariably 
associated with fatigue cracks. Within reasonable limits 
we know that the endurance limit is associated with the 
tensile strength; therefore we should increase the tensile 
strength even though elongation and Izod are somewhat 
reduced, due consideration being given to notch fatigue 
strength. It is strongly recommended that careful con- 
sideration be given to a gradual increase of tensile 
strength to provide better fatigue resistance wherever 
experience has shown a tendency toward fatigue failures. 

The quality of steel castings, iron castings and non- 

ferrous castings has gone through an extremely rapid 
~ evolution during this war period. Primary credit should 
be given to the insistence of the armed services upon 
high quality castings and their reliance upon radiographic 
and magnetic inspection as required inspection procedure. 
Having learned (sometimes forcibly) the value of radiog- 
raphy in the production of sound castings, I believe that 
most plants having such equipment will continue to use 
it after the war. 

The strength requirements of heavy locomotive forg- 
ings, such as axles, main rods, side rods, Diesel crank- 
shafts and camshafts, make it imperative that the steel 
be reasonably clean, free from non-metallic inclusions, 
residual pipe or any discontinuity that lends itself to the 
inception of fatigue cracks. The difficulty in obtaining 
metallurgically clean billets for large crankshafts has 
forced some manufacturers to the use of cast-steel or cast- 
iron parts. Experience has shown that when a given 
foundry has developed the technique of producing a sound 
casting to a given pattern, all subsequent castings to that 
pattern will be uniformly sound. In the case of forgings, 
this situation does not hold because the forging manu- 
facturer may have clean billets one week and dirty billets 
the next. In any design for tomorrow, our forgings for 
motive power must be made of steel of greatly improved 
quality. 

Plate material for weldments is playing a very impor- 
tant part in the transportation industry; welding tech- 
nique has been markedly improved ; important weldments 
are Magnafluxed and X-rayed. However, a great deal 
of. trouble has been encountered due to badly laminated 
plates which inevitably produce artificial cracks and other 
defects in the weld. We have found this to be true in 
expensive, highly alloyed plates, as well-as in the better 
grades of carbon-steel plate. 
niques are nullified if the best material contains such 
serious defects. Plate laminations are probably the 
result of pressure on the steel mills for astronomical ton- 
nages but every effort should be made to bring the quality 
up to prewar standards, or better, as soon as possible. 
One serious limitation in the design of steam-locomotive 
boilers has been the prevalence of corrosion cracking that 
is associated with the higher strength steels. This limita- 
tion will be completely removed, based upon present evi- 
dence, when the all-welded boiler is the rule rather than 
_ the exception. 
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Improved welding tech- 


In our designs for tomorrow, increased speed will be 
mandatory. . Increased safety must also be stressed. The 
record of the United States railroads, in this respect, is 
good; we have found that use of radiographic and mag- 
netic testing has reduced service failures of locomotive 
parts to a minimum. In the opinion of the writer, both 
increased speed and increased safety can be achieved by 
the continued diligent use of magnetic and radiographic 
inspection and the application of known methods of 
avoiding fatigue failures. 

Helical springs of large-diameter wire have failed too 
frequently due to decarburization and wire-drawing 
marks. This constitutes a serious limitation in the design 
of large helical springs for locomotives and tenders. Val- 
uable metallurgical advances and processing techniques, 
such as shot blasting, will markedly improve the en- 
durance limit but such advances are completely nullified 
if the processing of the bar stock and the heat treatment 
of the springs are not properly executed. Some of our 
eminent metallurgists have frequently criticized the rail- 
road industry for failure to take advantage of new metal- 
lurgical and processing techniques. Our answer jis that 
voluminous experience has shown that we must start with 
a basically sound material and processing and heat treat- 
ment must be properly executed before some of the newer 
developments can be safely applied. 

Other things being equal, cost will always be a limita- 
tion in the design of motive power. We are continually 
seeking to reduce the weight of many parts of the steam 
locomotive and a reduction in weight usually implies an 
increase in strength and increased strength usually implies 
the use of comparatively expensive alloys and more ex- 
pensive heat treatments. 


Incipient Cracking in 
Firebox and Boiler Steel 


By Ray McBrian* 


When discussing the subject of detection and preven- 
tion of incipient failures in firebox and boilers, it should 
be realized that in service the boiler and firebox undergo 
a stress cycle each time the locomotive is fired. Also that 
stress cycles occur from drifting operations, by feedwater 
passing over hot metal intermittently, and from cool-down 
operations in washing the boiler. These service stresses 
greatly influence the life of the materials and contribute to 
the causes for incipient failures. 

The types of materials used by the railroads are the 
plain carbon steels, so-called silico-manganese steels, the 
nickel steels, and carbon-molybdnum steels. Records to 
date of all the materials indicate that there have been 
service failures arid no one material has been found which 
will meet all of the requirements and eliminate failures. 

Complex service stresses give rise to a number of fail- 
ures which must be recognized. They may be from aging 
‘or embrittlement, fire cracking, corrugations, corrosion 
fatigue, fatigue from fabrication stress-raisers, and from 
the composition of materials and their properties at ele- 
vated temperatures, especially in the blue brittle range. _ 

The phenomena of the aging of steel has been and is 
the subject of study, and it seems that all such terms as 
strain aging, carbon aging, temper brittleness, blue heat 
brittleness. are used to designate or describe similar 
effects. To us, aging simply means that phenomenon 
which occurs under service conditions resulting in a loss 
of ductility and subsequent failure. / Aging characteristics 





* Engineer of standards and research, Denver & Rio Grande Wester, 
Denver, Colo. s 
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are determined by the tensile test on material removed 
from service, and the possibilities of material which may 
age in service can seemingly be predicted by making ele- 
vated temperature tests. The yield point and tensile 
strength curves of materials which show a rapid rise 
or high peaks through the blue brittle range can be ex- 
pected to be aging materials. Rimmed steel seems to be 
very susceptible to aging. . 

The explanation of fire-cracking seems to be that when 
steel is heated from room temperature to 1,000 deg. F., 
it lengthens by approximately seven parts per thousand. 
If it is restrained from lengthening, as in the case of a 
locomotive firebox rigidly held by staybolts, it must go 
into compression or free itself in some other way. For 
example, a locomotive firebox sheet under 200 Ib. pressure 
is at a temperature of from approximately 380 deg. F. on 
the water side to a skin temperature on the fire side of 
1,000 deg. F. Therefore, the fire side tends to expand 
more than the water side, and the sheet tends to bow out 
between the restraining staybolts. Even this does not 
relieve all the compression since the yield strength of 
the fire side skin is low at the temperature involved. On 
cooling, the fire side surface is in tension, and the surface 

tends to crack just as does a tensile specimen. 

With a sheet having a decarburized surface, this action 
develops fatigue cracks of a nature which can be identified 
by a ginger-bread appearance. The condition of the 
surface skin, or rather the depth of decarburization, in- 
fluences the tendency to crack both on the fire side and 
water side of a firebox sheet. These cracks between 
staybolts can be detected in their earlier stages by Magna- 
flux and later visual inspection. They can and do occur 
in the absence of leaks. One of the solutions for this 
problem has been through the use of carbon-molybdenum 
steel where the molybdenum has strengthened the ferrite 
surface. Obviously another is the study of circulation 
to relieve the so-termed hot spots. 

Associated with the temperature effect is the problem 
of corrugations which can be described as deformations 
due to stresses occurring during firing and from the low 
physical strength of the material at operating tempera- 
tures. The danger of corrugations is of scale accumu- 
lations in the depressions which can result in serious over- 
heating. Our solution to this problem is to use a carbon- 
molybdenum steel which supplies the added strength 
necessary at operating temperatures. 

With the problem of the firebox material is associated 
that of the staying material, or the staybolt. The types of 
material generally used by the railroads for this service 
are double-refined wrought-iron, and steel. With steel 
staybolts, failures can occur from aging. The boiler 
inspector usually finds these when, upon tapping the head 
of the staybolt, it breaks like glass. Physical tests then 
confirm the aging. Also, with steel staybolts, the de- 
carburized surfaces result in progressive fatigue cracks 

developing, and rapid. crack propagation, especially if 
the boiler water is corrosive, and aging is present. Brittle 
breakage has occurred in wrought-iron staybolts, and, 
upon examination, nitride needles have been found in 
the structure. This nitrogen content was the contributing 
cause of failure. With both the steel and wrought-iron 
Staybolts, fatigue failures occur in the threaded area 
usually from the root of the thread. There is need for 
further study of threaded materials and means to reduce 
stress concentrations. 
_ After 3% years, our staybolt breakage has been greatly 
reduced by the use of molybdenum wrought-iron. We 
have not had a broken radial bolt made of this material. 

_ In boiler and fireboxes fabrication practices are most 

important as contributing causes for failures. This is 


Railway Mechanical Enginee: 
DECEMBER, 1944 paige 





especially true since our materials are operating in the 
blue-brittle range. The problem of stress raisers is there- 
fore associated with that of temper brittleness. Boiler- 
shell failures can occur from a combination of service 
stresses, stress raisers and temper brittleness of the mate- 
rial. In addition to this type of failure is that of the 
intergranular type, usually called caustic embrittlement, 
of which we have had very little in locomotive boilers. I 
might say that, from the service records of alloy steels 
available, they appear to be more susceptible to notch 
sensitivity and rapid crack propagation. Consequently 
some of the railroads have foregone the possibilities of 
weight reduction by continuing the use of plain carbon 
steels. We need to learn more about the notch sensitivity 
of alloy steels especially under operating temperatures, 
and we must bring out to the fabricators, the importance 
of more care in handling alloy materials. 

Along with the failure of boiler sheet materials is that 
of rivets. Rivet failures by many is interpreted as evi- 
dence of caustic or intergranular corrosion. However, 
another cause can be that of temper brittleness or a brittle 
condition left in the rivet after either cold or hot _work- 
ing. This brittleness can also come from too low a carbon 
content with the rivet material bordering on ingot iron. 

Radiographs using either radium or X-ray can be util- 
ized for the detection of cracks in boiler seams. Radium 
is portable and can be more easily adapted. Magnaflux 
methods can also be used both for detection of surface 
cracks in the boiler and firebox materials and for detection 
of laminations in plates with drilled holes and along the 
edges. Thermoflux methods for measuring heat dissi- 
pation through a sheet can be used for the detection of 
laminations in plates. This same method using coatings 
which change in color at various temperatures.can be used 
to detect laminations or badly segregated areas. 

In general, it may be said that in the future construc- 
tion of locomotives, fully killed steel should be utilized in 
all firebox and boiler materials. Decarburized surfaces 
should be avoided if possible. Designers must understand 
the properties of the materials they specify at the actual 
operating temperatures. Fusion welding of boilers with 
proper stress relieving will eliminate the so-called caustic 
or intergranular type of failure. 

Modern inspection methods using X-ray, radium, 
Magnaflux, and Thermoflux may be employed to detect 
or prevent incipient failures in boiler and firebox 
materials. 


Improving the 
Railroad Car Bearing 


By J. R. Jackson* 


The present-day standard A. A. R. journal-box assem- 
bly, of which the bearing is one part, is substantially the 
same as the assembly of 70 or more years ago. The parts 
have simply been increased in size with the adoption of 
the standard axle sizes. The bearing is and for many 
years has been a cast-bronze back having a white-metal 
lining soldered thereto—a bearing carrying the load 
through the crown and taking the lateral thrusts at the 
ends through the wedge and journal box. It is not a 
fitted bearing but must adapt itself to the diameter and 
contour of the journal on which it has to run and function 
with the component parts of the journal-box, wheel and 
axle and truck assembly of the running gear of the car, 


* Engineer of tests, Missouri Pacific Lines, St. Louis, Mo. 
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What Causes Plugged Nettings’ 


At the time we started the 
study of plugged nettings we 
were under the impression there 
were two distinct types ; namely, 
where the coating appeared to 
be of a tarry substance, and the 
other where the coating ap- 
peared to be of a brittle, ce- 
ment-like texture ; we have con- 
cluded there is but one type, 
which is the result of carry-over 
from the firebox of coal in dif- 
ferent stages of combusion. In- 
spection of the accumulation in 
the progress of plugging the 
netting disclosed varied appear- 
ances.. A netting plugged.for a 
period sufficient to allow for fly ash and carbon. from 
smoke to adhere thoroughly will present the appearance 
of being plastered. 





R. A. Parker 


What Causes a Plugged Netting? 


While there are many contributing factors, the most 
common cause of plugged netting is the condition of the 
fire. The fire may be heavy in the front portion of the 
fire box and thin in the back. The same condition applies 
to the reverse, or the fire may be thin through the center 
of the firebox; in other words, any condition which re- 
stricts the draft through any portion of the fire, thus 
creating an abnormal draft through other portions of the 
fire. This may be caused by slipping the drivers, thus 
setting up a condition through which there is a possibility 
of holes being torn in the fire bed; it may be caused by 
a hard steaming locomotive which the fireman in his ef- 
forts to maintain boiler pressure is liable to over-fire. 

Another cause is inadequate effective front-end netting 
area, or appliances in the smokebox which retard the 
effectiveness of the locomotive exhaust in cleaning the 
smokebox of carry-over. 


How Plugging Occurs 


Should the fire become heavy in any portion of the 
firebox, an increased draft will result through the thin 
portions of the fire and during the period of filling up 
these thin portions, this increased draft results in an un- 
usual carry-over to the front end. This is particularly 
true with the locomotive working to capacity. The net- 
ting becomes plugged apparently for the reason that there 
is insufficient effective netting area to handle the abnormal 
carry-over at such a time. 

To substantiate this, in our tests we built the fire heavy 
in front by increasing the stoker-jet pressures and at the 
same time allowing the fire on the back portion of the 
firebox to become very light. We allowed the locomo- 
tive to continue working at capacity until the boiler pres- 
sure had dropped close to 175 Ib. Then, by decreasing 
the jet pressure the fire was built up where it was light 
and at the same time the stoker was crowded to the 
extent of making dense black smoke at the stack. We 
were thus able to increase the carry-over from the fire- 

* From a paper prepared for the 1944 year book of the Railway Fuel 


and Traveling Engineers’ Association. 
Supervisor Fuel and Locomotive Performance, New York Central. 
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By R. A. Parker; 


Plugging caused by crowding 
the fire to restore pressure 
lost by bad fuel distribution 


box to the front end to the point.that it apparently 
could not be handled by the netting and we were able 
to plug it. By the same process, with the fire too heavy 
at the back and light at the front, we were also able to 
plug the netting. 

The netting starts to fill up at the top.and the ac- 
cumulation .progresses downward until the netting is 
completely covered. When the coating is finally solid, 
the boiler pressure drops very rapidly and cannot be 
raised until the netting has been cleaned. 

In our tests the distance traveled from the time we 
started to try to plug the netting until we had it accom- 
plished varied from 35 to 70 miles. 

With our Class L-2 locomotives it was. our experience 
that when the boiler pressure was in close proximity of 
175 lb. we could most readily plug the netting. Unless 
the velocity of the cinders traveling to the front end was 
reduced proportionately with the drop in boiler pressure 
and, coming in contact with the netting, the force was 
not great enough to break them up so as to pass through, 
I am unable to explain the relation of the boiler pressure 
to the netting plugging. A hard-steaming locomotive in 
itself would probably not contribute to a plugged netting, 
yet the fireman in his efforts to maintain boiler pressure 
is very liable to overfire such a locomotive and in so 
doing might create a carry-over to the point of plugging. 

Necessary shaking of grates to maintain a good fire 
does not, in my opinion, contribute to the netting coating 
over. But vigorous shaking of the grates is not desirable, 
especially when the locomotive is working at or near 
capacity, because it results in a considerable carry-over 
to the front end and may cause thin spots or holes in the 
fire. Correcting this may result in a further carry-over 
sufficient to start coating of the netting. Therefore, it is 
preferred that the grates be rocked gently and often. 

It is possible to have ample netting area to take care 
of the carry-over, but if the direction of circulation in the 
smokebox is not right, it renders a portion of the netting 
area ineffective. It is also desirable to eliminate from 
the inside of the smokebox as much piping as possible. 
For the purpose of our test we located the exhaust-steam 
supply pipes to the feedwater heater outside the smoke- 
box and changed the blower pipes to enter from the top 
instead of from the side of the netting box. Considering 
the very high speed .of the gases, undoubtedly a slight 
obstruction causes serious eddies and interferes with the 
flow of the gases. 

The fireman normally has adequate time after leaving 
the ready track at the enginehouse until leaving the yard 
with the train to prepare his fire, which he does leaving 
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the house and in the yard by adding coal.as necessary 
with the scoop shovel. On leaving with the train he 
normally has a good firebed built up and burning brightly 
with full boiler pressure and an ample water level. 

The period of getting the train under way leaving the 
terminal is one during which both the engineman and 
fireman should be very much on the alert as this is a 
time when they are most susceptible to getting into trou- 
ble. During this period it is essential that the fireman 
watch his fire closely to know that he is getting the de- 
sired amount and distribution of coal over the fire and 
to regulate the stoker as to the amount of coal and the 
jet pressures required for proper distribution to maintain 
a fire void of thin spots. The engineman should avoid 
slipping which has a tendency to tear holes in the fire. 

Should the fireman at any time have trouble in dis- 
tribution, he should notify the engineman so that he may 
ease on the throttle or work the locomotive a slightly 
shorter cut-off while the fireman corrects the distribution. 
There may be times when both will be found desirable 
or necessary. 


Metals for 
The Railroads 
(Continued from page 561) 


all parts veing subject to relatively large manufacturing 
tolerances and wide wear limits before being condemnable. 
The tolerances and limits are based on the accumulated 
experience of many years. 

There are those who advocate specifying anti-friction 
bearings for all new railroad equipment to be built from 
now on and progressively changing over all existing roll- 
ing equipment to anti-friction bearings during the post- 
war period. This is a large order, in my opinion not an 
impossibility but rather an improbability because of the 
financial burden on the railroads this program would 
entail and question as to the validity of the claims for 
anti-friction bearings in interchange service from a me- 
chanical and performance standpoint. 

The matter of application of anti-friction bearings to 
freight equipment is being studied by a committee under 
the A. A. R. and some progress has been made towards 
standardization of truck and box dimensions with a view 
of interchangeability of the bearings of designs developed 
by the different anti-friction bearing manufacturers, 

If we disregard interchangeability or adherence to 
present practices there are a number of things which might 
be done with a view of improving the present crown- 
type, steeple-backed, lined bearing. Among other possi- 
bilities are: removal of present standard thrust collars 
on the outer ends of axles, thus permitting the use of a 
sleeve or semi-sleeve type bearing elimination of the pres- 
ent conventional waste pack used for journal lubrication 
and provision of an oil-tight journal-box permitting of 
flood or bath lubrication, thereby eliminating the possi- 
bility of a waste grab as a cause of lubrication disturbance 
in the present assembly ; redesign of the entire truck and 
journal-box assembly for use on freight cars, employing 
the pedestal type and separate journal box of the type 
now generally used in passenger service. Considerable 
progress has been made in this field as evidenced by the 
numbers of truck and journal box modifications which 
have been experimented with and have accumulated some 
service background during the pre-war era. 

Activities in the refinement of design and manufacture 
of present bearing and associated parts, retaining inter- 
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changeability with present standard parts, have been con- 
siderable during the past 15 years. A rather compre- 
hensive research program under the direction of an 
A. A. R. Committee on Journal Bearing Development 
has been under way since early in 1942. The results of 
the development and research in this field have made 
available many of the pertinent facts relating to both the 
possibilities and limitations of progress in this direction. 

The set-up of railway mechanical forces at car repair 
and servicing points has grown through the years and is 
established through labor agreements and cannot be 
readily changed. These forces are not schooled in han- 
dling precision mechanical work but are experienced in 
handling relatively rough operations involved in the re- 
pairs to and maintenance of the present rolling equipment. 

The present A. A. R. standard car journal bearings 
and associated parts in service and in stock on the rail- 
roads of the country represent a very large investment in 
material. To alter the present design of bearing mate- 
rially would necessitate changes in other related parts 
of the journal box assembly and would truly constitute 
a major operation, result in confusion during the transi- 
tion period, and would require a large expenditure on the 
part of the railroads. Any mechanical design, to be con- 
tinued essentially without change for over 50 years on the 
railroads of this progressive country has to be reliable and 
efficient. Any changes in design looking towards im- 
provement in the car journal bearing will have to be anal- 
yzed from both the practical and economic viewpoints. 

I do not mean to infer from the foregoing that the 
present design of railroad car journal bearing is perfect 
and that, therefore, there is no room for improvement. My 
purpose is to point out some of the factors which have 
to be considered in our problem of improving the railway 
way car journal bearing during the post-war period. 

This leads us to the question from what direction can 
improvements in the present car journal bearing for inter- 
change service be looked for after the war. Three possi- 
bilities are open: 

1—General adoption of anti-friction bearings. 

2—Redesign of solid bearing and associated parts of 
the present journal-box assembly without regard to inter- 
changeability with present standard parts. 

3—Refinement of design and manufacture of present 
bearing and associated parts, retaining interchangeability 
with present standard parts. 


* * * 
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U. S. Army from British Combine 
Tank cars destroyed by U. S. Army Air Force bombers at Gennevilliers, 
near Paris, during the june fighting in Normandy, when the enemy 
lost 13,000 tons of oil 
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Combustion, like quarrels which 
also engender heat, is a dual 
affair. The fuel taken from the 
tender burns by combining with 
the oxygen of about 10 Ib. of air 
for a pound of coal or about 
15 lb. of. air for a pound of oil. 
It is natural that the coal or the 
oil which has to be paid for 
‘should be considered as of first 
importance, but for success in 
combustion, very careful atten- 
tién must be given to the air. 
From our point of view the air 
is burned just as much as the 
coal is. Of course in the case of 
the coal, it is only the combus- 
tible part and not the ash that burns, and in an exactly 
similar way it is only the oxygen and not the nitrogen 
of the air that burns. For convenience though, we speak 
of a pound of air being burned when what we mean is 
that the oxygen of that pound of air has entered into 
chemical combination with the combustible of the fuel. 

In the locomotive boiler we have what the present 
writer has called a “linked triangle of fire, air and water.” 
The fire evaporates water to produce steam, while the 
steam escaping through the-exhaust nozzle induces the 
flow of air which feeds the fire. By letting more steam 
go through the cylinders to the nozzle more air is drawn 
through the fire to generate more heat to produce the 
greater quantity of steam required. This sequence is well 
known and we are all also familiar with the fact that, like 
Harry Leon Wilson’s Cousin Egbert, it can be pushed 
only so far. There is a limit to the extent to which steam 
production can be carried. It is pretty well understood 
that as the boiler is driven a point is reached at which an 
increase in the rate of steam flow through the exhaust 
nozzles fails to produce an adequate increase in the air 
supply. 

The reasons for this are of great importance in the de- 
sign of boilers, but definite figures on the subject have 
not been published. The present study is made to throw 
some light on the actions taking place. The questions in- 
volved concern the relation between air supply and heat 
produced on the one hand and the relation between steam 
exhausted and air entrained on the other hand. The first 
thing to note is that with a given fuel the heat produced 
per pound of air burned is just as definitely fixed as is the 
heating value of the fuel, which of course is the heat pro- 
duced per pound of fuel burned. In the example dealt 


Lawford H. Fry 


with in the Appendix, the heat released per pound of air 


burned is 1,350 B.t.u. 

The heat required to produce a pound of steam of given 
quality is of course also a fixed quantity and the upper 
limit ‘of the boiler capacity is reached when a pound of 
steam exhausted through the nozzle just succeeds in 


‘ bringing in enough air to burn and to release the heat re- 


quired to evaporate the pound of steam. 

It is interesting to use a se? of test data to illustrate 
how this balance occurs. Computations in the Appendix 
are based on a coal-burning locomotive with an exhaust- 

* From a ress prepared for the 1944 year book of the Railway Fuel.and 

neers 
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By Lawford H. Fryt 


A discussion of the “linked tri- 


angle’”’ of the steam locomotive 
combustion train — Drafting lo- 
comotives is not yet a science 


steam feedwater heater. The relation between the weight 
of air drawn through the fire and the weight of steam 
exhausted through the nozzle is shown in Fig. 1. The 
tests from which this information is derived show that 
the maximum capacity of the boiler is just about reached 
with an evaporation of 98,000 Ib. of steam and a firing 
rate of 180 lb. of coal per sq. ft. of grate per hour. At 
this rate of evaporation 1.54 lb. of air are supplied per 
pound of exhaust steam, and the computation in the Ap- 
pendix show why with a falling ratio of air supply to 
steam the evaporation cannot be carried much higher. 
Put briefly, the fact is that for delivery of one pound 
of steam to the exhaust nozzle at this rate of operation 
we must have 1,830 B.t.u. released in the firebox, and 
that each pound of air burned releases 1,350 B.t.u. It is 


» 
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Supplied Per Pound 


of Steam Through Nozzle, Lb. 
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Fig. 1—Air supplied per pound of steam exhausted through the nozzle 
in relation to firing rate 


therefore necessary to burn 1,830/1,350 = 1.37 Ib. of air 
to produce one pound of steam-at the nozzle. The test 
results show that 1.54 Ib. of air are supplied which means 
that of the air supplied only 8.6 per cent escapes unburnt. 
If more steam were to be exhausted the weight of air 
supplied per pound of steam would drop to a point at 
which the heat released by the combustion of the air 
would not be sufficient to produce the steam. 


The Air-Coal Relationship 


As a matter of fact it would be practically impossible 
to reach the point at which 100 per cent of the air sup- 
ply had to be burned and it is uneconomical to approach 
it too closely. In the case we have been considering with 


ir 


A 


only 8 per cent of the air unburnt the loss by unburnt 


fuel is about 25 per cent which is a relatively low figure. 
Tests with other boilers at comparable rates of combus- 
tion generally show considerably higher unburnt fuel 
losses. 

When we consider the condition’ under which combus- 
tion takes place in the firebox it becomes obvious that 100 
per cent combustion of the air is impracticable. This 
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would require that during its rapid travel through the 
firebox every atom of oxygen should come into contact 
with an atom of combustible matter. The only way to 
achieve this would be ta slow down the passage through 
the firebox or to have a large excess of unburned fuel. 
As the percentage of excess air decreases the rapidity 
with which the air finds opportunity to burn is slowed 
up by what the chemists call “mass action.” 

At moderate rates of firing with considerable excess 
air combustion takes place rapidly with a moderate 
amount of excess combustible and a reasonable effi- 
ciency of combustion is obtained. On the other hand 


as the steam production is increased the weight of air — 


per pound of steam decreases although the total amount 
of air increases. This means that to produce the heat re- 
quired for a pound of steam less air is available and con- 
sequently a higher percentage of the air present must be 
burned. Furthermore the burning must take place more 
rapidly because of the more rapid flow through the fire- 
box. This combination of high efficiency of combustion 
of the air at a rapid rate of combustion can be obtained 
only by having a large excess of combustible present. 
That is, by having a low efficiency of combustion of the 
fuel. 

In this connection it is well to note that it is better to 
speak of the air supplying the free oxygen as “unburned 
air” rather than as “excess air” as is sometimes done. 
At the higher rates of combustion in spite of the appear- 
ance of free oxygen corresponding to unburned air the 
total amount of air supplied is insufficient to burn all of 
the coal fired. In the high evaporation tests quoted the 
air supplied per pound of dry coal fired was only 8.8 lb. 
while the air required to burn a pound of coal was 10.38 
lb. There. was no “excess” air in the proper sense of 
the term. 

Before leaving the question of the percentage of air 
passing unburnt through the firebox it is of interest to 
call attention to Fig. 2. This shows the unburnt air as a 
percentage of the air supplied in relation to the rate of 
firing. The values are derived from the same series of 
tests as that on which the computations in the Appendix 
are based, but are obtained from other data by an en- 
tirely differemt method of calculation. The values deter- 


| mining the line in Fig. 2 depend only on the relation 


between the amounts of free oxygen and nitrogen in the 
smokebox gas analysis. The volumetric percentage of 
nitrogen, Ne, is proportional to the total weight of air 
supplied while the percentage of free oxygen, Oo, is pro- 
portional to the weight of unburned air. From these re- 
lations we derive the fact that the weight of the unburned 
air expressed as a percentage of the total air supplied is 
equal to 377 *K Oe + Ne, where Og and No are the 
volumetric percentages of the respective gases found in 
the dry products of combustion. 

The figures used in the Appendix are based on differ- 
ent data and a much more extended chain of calculation. 
This uses the data as to coal fired, steam produced, and 
smokebox temperature as well as the-complete analysis of 
the smokebox gases to set up a heat balance and to find the 
weight of carbon actually burned per pound oi coal fired. 
Then the complete analyses of the coal and of the smoke- 
box gases are used to determine independently the weight 
of air supplied per pound of carbon burned. These values 
for the weight of carbon burned and for the weight of air 
supplied per pound of carbon burned taken together give 
the total weight of air supplied in pounds per hour, which 
is the basis for the curve in Fig. 1. The two points in 
Fig. 2 which plots the relation between unburned and 
total air were obtained by computing the total air supply 
as described above and then finding the weight of air 
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burned by the method illustrated in the Appendix. When 
it is considered that they are obtained by entirely dis- 
similar methods the agreement between the points and 
the line in Fig. 2 must be considered as very satisfactory. 


The Air-Steam Link 


The Appendix shows two sets of computation, one for 
the high rate of evaporation which we have discussed 
and the other for a steam production of about 40,000 Ib. 
per hour with a firing rate of about 60 Ib. per sq. ft. of 
grate per hour. At this rate the superheat is lower so 
that a pound of steam can be produced by the heat re- 
leased by 1.34 Ib. of air. Fig. 1 shows that the nozzle 
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Fig. 2—Unburned air per pound of total air in relation to rate of firing 


supplies 1.95 lb. of air per pound of steam so that the air 
escaping unburned is 31 per cent of the total air sup- 
plied. With this excess air the efficiency of combustion 
is improved and the loss by unburned coal, which was 
25 per cent, is reduced to about 16 per cent. The greater 
amount of unburned air raises the loss by sensible heat in 
smokebox gases from about 14 per cent at the high rate 
to about 8 per cent at the low rate of combustion, but 
this slight increase is more than offset by the gain in 
efficiency of combustion. 

The figures that have been developed show that the 
reason for a ceiling on the capacity of a locomotive boiler 
is that the exhaust nozzle loses in efficiency as the boiler 
is forced and draws in less and less air per peund of. 
steam, until the burning of the air drawn in by a pound 
of steam does not produce enough heat to generate a 
pound of steam. . 

At this point it may be well to emphasize the fact that 
the heat released by the combustion of one pound of air 
is dependent only on the analysis of the fuel and is not 
affected by the amount of excess combustible which es- 
capes unburnt. It may also be noted that the amount of 
heat released per pound of air does not change greatly 
with.a change in fuel analysis. With the bituminous coal 
of 14,000 B.t.u. heating value a pound of air releases 
1,350 B.t.u., while with an oil of about 18,500 B.t.u. per 
pound the heat released per pound of air will change only 
to about 1,400 B.t.u. 

The figures that have been developed show clearly that 
the declining air supply to the firebox is the factor which 
lowers boiler efficiency as the boiler is pushed and sets a 
ceiling on steam production. The air supply is dependent 
in the first place on its motive force which in the con- 
ventional boiler is the steam through the exhaust nozzle. 
Extensive studies have been made of the nozzle and of 
the front end, but arrangement of the draft apparatus is 
still an art rather than a science. Every designer has his 
rules, but none will claim to have established the funda- 
mental laws governing the problem. Until these are es- 
tablished we have not done our whole duty by the steam 
locomotive. 

Study of the theme that has been developed here should 
be helpful. It will lead to the realization of the importance 
of ample firebox volume in which combustion can take 


°o 


place and of large gas area through the flue bundle to ~ 











facilitate the induction of air. Attention may also be 
profitably directed to consideration of the downward 
slope of the air-steam line in Fig. 1. Raising this by ob- 
taining more air per pound of steam will add to efficiency 
and capacity. In this connection study and research 
along the lines of over-fire air and of mechanically in- 
duced draft may yield good results. 


Appendix 
The appendix presents data and methods of computation to illus- 
trate the relation between air supply and combustion conditions. 
FUEL 
Fuel is assumed to be a bituminous coal with about 39 per cent 
volatile and 55 per cent fixed carbon with the following ultimate 
analysis, in per cent: 


heen a oc) gk We aite Sadisins «4.6 HERI ae y os I | 
OSE PPro ctor cer ayo ri 5.3 
IEE G05 s\n'e @ 018 0.0 b.o.ora'- Some Ssabeags ede gesioes 7.4 
NS eer CUTER CEE TCE CeO T eT ee 1.6 
OPT e TRU ee re rr te ree 2.0 
aca are ga ois 6 Uk kei 8 via Red sk hme Mame ene eee 6.0 
Total .ccccccccccccccccccccoces cosesescone 1000 


The oxygen is assumed to be combined with one-eighth of its 
weight of hydrogen leaving 5.3 —7.4+9=4.4 per cent as the 
hydrogen available for combustion. 

Weight of air used and heat released by the burning of the 
combustible matter of one pound of coal are found as shown 
below: ‘ 


CoMBUSTION 
Weight of combustible per pound of coal 
COMO, cc cncccdeandents ase be chee shes een wen 777 Ib 
Available hydrogen ....... Eee Tete cvcccs 0044 Th: 


Heat released by complete com- 
bustion per pound of coal 
0.777 XX 14540 = 11,300 B.t.u. 
0.044 X 1.51 Ib. 0.044 X 62000 = 2,700 B.t.u. 


Rs eee 10.38 Ib. TOR ow 050000. Te wt 
Heat’‘released per pound of air burned = 14,000 ~ 10.38 = 1,350 B.t.u. 


Weight of air required for complete 
combustion per pound of coal 
0.777 X 11.43 = 8.87 Ib. 


STEAM PRODUCTION 
The distribution of steam between feedwater heater exhaust noz- 
zle and auxiliaries at all rates of evaporation is assumed to be 
constant in the following proportions: 


Per cent 
Superheated steam exhausted to feedwater heater...........e00-- 13 
Superheated steam exhausted thru nozzles...........sceeeeeeeeee 81 
A OD 6's 5 0:6.5 0:0: be 496 $000 bi7nd 00 94.0086 Om 6 
Total water evaporated by the boiler ......cceccecccsececes 100 


Details of the heat released and heat used are worked out for 
a low and for a high rate of evaporation, with steam pressures 
and temperatures as shown. 
Total evaporation, Ib. per hr. 


40,000 98,000 
ies « ea 


“Press. »Temp., 





f ‘\ 
Press., Temp., 


Wt. in Ib. per deg. B.t.u. Ib. perdeg. B.t.u. 
per cent sq.in. F, per lb. sq. in. F. per Ib. 
ENTERING BoILer 
Water from tank entering 
Radha rere 87 0 80 48 0 80 48 
Steam from tank entering 
ME Woke tadbsapacine 13 5 250 1,167 25 350 ° 1,396 
OS ee 100 ‘ita aed 194 éyed sma 226° 
Leavinc Borter 
Saturated steam ........ 6 250 406 1,202 250 406 1,202 
Superheated steam .:... 94 250 650 1,344 250 750 1,396 
Meet. oi A). is... 3% 100 1,332 1,382 
Heat required. from fuel 
per pound water evap- 
ae Ee 1,332 — 194 = 1,138 1,382 — 226 = 1,156 


On the assumption that for all rates of evaporation the heat 
absorbed by the boiler is 82 per cent of the heat released in the 
firebox and that the loss by external radiation is 5 per cent of 
the heat utilized in evaporation and superheating, the heat. re- 
leased is 1.28 times the heat utilized, Taking this into considera- 
tion and also the fact that complete combustion of one pound of 
air releases 1,350 B.t.u., the relations shown below are established: 


Rate of evaporation, Ib. per hr. .......ceeecseccees sees 40,000 98,000 
Heat utilized per pound of water evaporated, B.t.u..... 1,138 1,156 
Heat released per pound of water evaporated, B.t.u..... 1,455 1,480 


and remembering that the steam exhausted through the nozzle is 
assumed to be 81 per cent of the water evaporated, 


Heat released per pound of steam exhausted thru the 


Se SE ee gd epic sen asis oa bages ve.esices,, 1600. -2830 
Heat released per pound of air burned, B.t.u.............. 1350 ‘1350 
Pounds of air to be burned to produce one pound of steam 

NT TN icc cncscces uses horas Gh Enid tegk nee 1.33 1.37 
Air supplied per pound of steam through nozzle as Fig. 1, 4 . 

ete ae hse ud poem keds 0 eoheach 44 gen a 1,54 
Air supplied per pound of air burned, Ib...............6. 1.46 §=1.12 


Unburned air as per cent of total air supplied: 
se eb} fom previous item ......... EE PS FE ee 8.6 
b) by gas analysis as Fig. 2 ......... Fda rtadoews ot 27 6 






Colloidal Organic 
Boiler Feedwater Treatment 


(Continued from page 557) 


The saving of 10,100 to 13,180 gals. of heated water was 
made possible by use of the organic colloidal emulsion. 
On the same division blowdown of passenger locomo- 
tives was reduced from a range of 6,800 to 8,500 gals. 
per round trip to an average of about 618 gals. While 
cost calculations on different roads may vary, the saving 
of such quantities of heat-laden boiler water represents 
a major economy. 


Locomotive Washings 


Application of the organic colloidal emulsion on rail- 
roads has enabled enormously increased mileage of loco- 
motives between washings. According to published data 
of the motive power department of the Latvian State 
Railways, locomotives in some districts increased their 
runs from 1,800 km. up to 12,000 km. and in others from 
3,000 km. to 14,000 km. and over. This latter figure, 
about 8,750 miles, was accomplished using waters. aver- 
aging 11 grains per gallon in hardness. Numerous test 
openings of locomotive boilers, many of which took place 
in the presence of special committees, showed that even 
after such prolonged runs, the condition .of the boilers 
was considerably better than after the previous. short 
runs without the all-colloidal organic treatment. Details 
of the use of this organic colloidal method since 1934 in 
locomotives were published in the Latvian Railroad Rec- 
ord and read at the Baltic and Scandinavian Railroad 
Conference in June, 1937, at Riga, Latvia. 

In 1940, this organic colloidal emulsion was first used 
in locomotives of a mid-western short line railroad. Water 
fed at the terminals was treated in two different ways 
by two connecting railroads. The mixture of waters -had 
resulted in very severe foaming, making it necessary to 
wash boilers each three to five days. Results with the 
organic colloidal emusion. were immediate. Foaming was 
eliminated to the extent that the locomotives could be 
operated twelve to fifteen days and longer without wash- 
ings. Scale, which had also been experienced despite the 
use of pre-treated waters, was reduced to mud which 
could be easily blown or washed out. Frequent internal 
inspections have constantly revealed all boilers to -be in 
splendid condition throughout. During its 4%4 years of 
organic colloidal treatment, the savings in time, labor and 
locomotive availability from eliminating an average of 
five washings per locomotive per month would make a 
very impressive figure. 

Beginning in November, 1942, one of the major rail- 
road systems in the United States tested the organic col- 
loidal emulsion in a 4-8-4 locomotive on a standard run. 
The water used was Zeolite pre-treated, but due to the 
fact that the original water ran from 5 to 23 grains in 
hardness, total solids were high and foaming was com- 
monly experienced. For this reason washings had been 
required each two days. During the one month test, the 
locomotive gave excellent performance at all times. It 
was opened after fifteen days and at the end of the test, 
not due to foaming but for inspection. It was found in 
excellent condition in all respects. Since February, 1943, 
this same system has been using this organic colloidal 


‘emulsion. on a considerable number of locomotives, it- 


cluding those of the 4-8-8-2 type. It is applied in some 
localities as the full treatment and in others as. after- 
treatment. : 
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EDITORIALS 





Penny Wise, 
Pound Foolish 


Recently the director of engineering for a large manufac- 
turer of railroad specialty equipment, in addressing a 
railroad audience which was familiar with the use of 
the equipment about which he spoke, undertook to ex- 
plain in part why certain practices were recommended 
and why certain materials and designs were employed. 
His hearers were well acquainted with the functional 
requirements of the product and had a wealth of ex- 
perience in its maintenance. Their response to the 
speaker’s attempt to explain “whys” from the design- 
ing engineer’s point of view indicated clearly that there 
is an opportunity for all manufacturers of specialty 
equipment to go a little further than the issuance of 
maintenance manuals when installing or applying their 
products. 

Even the most experienced members of the audience 
could see more clearly the need for following the prac- 
tices recommended by this manufacturer when they 
understood more completely the design factors which 
were involved in the recommendations. Seeing through 
the eyes of the engineer, they could understand why 
“good enough” or “the same thing” or “just as good” 
were not terms upon which any reliance could be placed. 
They understood also that although a number of sources 
of supply might exist, the engineer wanted an identical 
product from each which met the service requirement 
specifications set up to insure the functioning of par- 
ticular equipment or parts of equipment at the maximum 
level of efficiency. . 

It would seem that the designing engineer and the 
user should not be far apart on their understanding of 
this problem since each is interested in obtaining maxi- 
mum service at a high level of efficiency. Actually, 
however, it is at this point that they seem farthest 
apart because the user, while, willing to admit that the 
engineer knows how to design, gives less credit to him 
apparently as knowing how to keep his equipment per- 
forming most satisfactorily. Minor increased diffi- 
culties in maintenance, lower initial cost of materials 
required for maintenance and, probably sometimes, 
favored-company purchasing tend to undo much that 
the designers and laboratory technicians have done in 
service testing their equipment and in resolving the 
problems of maintenance to minimum requirements for 
maximum. return. 

That this condition prevails is evident from the 
attention which the A. A. R. is compelled, from time 
to time, to direct to recommended standards or prac- 
tices of its own. Although these standards occasionally 
result from the work done by individual manufacturers 
or groups of manufacturers, they are not incorporated 
in the practice manuals until they are found to represent 
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the thought of responsible committees which have 
studied the problems involved entirely from the railroad 
point of view. 

Asking that recommended procedures be followed 
certainly is not intended to prevent any railroad from 
adopting practices which are demonstrably better; in 
such cases the standard can be changed to include fac- 
tors of improvement. But the use of obviously inferior 
methods or materials and reliance upon those of doubt- 
ful and unproved merit when standards are available is 
certainly wasteful and inefficient. 


Isn’t This Market 
Worth Special Effort? 


In a recent discussion with a chief mechanical officer of 
a large railroad concerning the question of machine tools 
and shop equipment the remark was made that for sev- 
eral years past representatives of the many manufac- 
turers who could supply that type of equipment to the 
railroads have been noticeable by their absence and that 
it is only within the past six to twelve months that 
machine tool salesmen and service engineers are begin- 
ning to show up again in the reception rooms of mech- 
anical department offices. In discussing this situation 
this officer told of a recent incident in which a salésman 
representing a well-known machinery manufacturer 
called.on a routine visit and was asked whether his 
particular machine was adapted to the quantity produc- 
tion of locomotive crank pins and, in reply, the salesman 
countered with the remark that if he knew just what a 
locomotive crank pin was he would be in a better posi- 
tion to furnish the information. 

The above incident is not fiction; it is an unfortunate 
fact and in it lies a very important lesson both for the 
manufacturers and for the railroads. For, in the unpre- 
paredness of that particular sales representative to 
answer a question relating to the qualifications of his 
product to do a customer’s work lies the basis of an 
attitude on the part of far too many manufacturers with 
respect to the needs of the railroads. With other indus- 
trial markets representing more fertile fields they have 
too often considered the railroad shops as not being 
worth much effort. Having taken such an attitude they 
have denied both themselves and the railroads an oppor- 
tunity to be of mutual service. 

Possibly a few facts may be helpful in gaining a 
better perspective. First, and extremely important, is 
the fact that motive-power and rolling-stock repair work 
represented an expenditure of nearly 950 million dollars 
in 1943. Locomotive repairs alone accounted for over 
500 million dollars. More than 60 per cent of this sum 
was spent for labor in back shops and engine terminals— 
the rest went for materials and supplies. It has been 
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conservatively estimated that somewhere in the neigh- 
borhood of 30 to 35 million dollars was paid out in 
wages to the operators of machine tools in shops and 
enginehouses. It has also been estimated that the total 
value of railroad machine tools is between 350 and 400 
million dollars and that the average age of these ma- 
chine tool units is between 25 and 30 years.- It does 


not take much stretching of the imagination, on the part. 


of anyone familiar with modern shop equipment, to 
come to the conclusion that certainly at least one-half 
to three-quarters of all of this shop equipment is defi- 
nitely obsolete. 

If these facts do not indicate a drastic need on the 
part of the railroads for equipment which the machine 
tool industry is ready ard able to supply, then our 
appraisal of the present situation is greatly in error. 

The railroads have money with which to rehabilitate 
their shops and reports from many sources reveal that 
road after road is inthe process of developing extensive 
programs involving the expenditure of several million 
dollars, not only for comprehensive shop improvement 
projects but for the construction of new shops and 
engine terminals as well. 

There is every reason to believe that when the reports 
are in for the year, 1944 will prove to be one of the 
largest shop-equipment-buying years on the part of the 
railroads for many years and so far we believe we are 
correct in saying that this past year’s purchases of this 
character have been bought by the railroads and _ not 
sold by the manufacturers. 
to substantiate this. 

From now on the competition for every dollar that a 
railroad has to spend will become increasing keen. Those 
whose future prosperity depends upon finding new and 
broader markets for the type of machine tools and shop 
equipment that the railroads need should remember that 
the average railroad organization does not number 
among its staff members very many specialists in the 
application and economics of modern machine tools and 
tooling equipment. A railroad’s job is to furnish trans- 
portation and today the burden that must be carried by 
the repair facilities at shops and terminals is greater and 
of vastly more importance than ever before in railroad 
history. 

The mechanical officer previously referred to said in 
concluding his remarks that one of the most difficult 
problems with which he is confronted today is the lack 
of information as to the capabilities of modern machine 
tools without which it is virtually impossible to go to 
his management and get the necessary appropriations 
for new shop equipment and that he could not under- 
stand why the manufacturers could not, either indi- 
vidually or jointly, develop a group of sales engineers 
whose knowledge of railroad shop work and the prob- 
lems of railroad management would qualify them to assist 
mechanical department men in modernizing their repair 
plants. 

The rewards, in the next few years, would seem to be 
such as to justify the effort. 


There is plenty of evidence _ 










Decoration of 
Passenger Cars 


When word was received early last month that the War 
Production Board had allocated material for 40 
aluminum and 15 steel passenger cars to be built at 
the American Car and Foundry Company’s plant, St. 
Charles, Mo., railroads were accorded the first tangible 
recognition of their urgent need for additional new 
passenger equipment. That the volume of this construc- 
tion work will in all probability tax the capacity of 
passenger-car builders for a period of several years after 
the war has already been pointed out in these columns. 

Structural materials and fabricating methods are 
already pretty well developed, as a result of intensive 
development of streamline trains during the last ten 
years, which means that passenger cars of the future 
will differ primarily from the more recent types now in 
service only in refinements of design and improved in- 
terior equipment and service features. The trains of 
tomorrow will undoubtedly offer intriguing combina- 
tion of color and design, each assuming an importance 
not fully appreciated in the past. 

The interior designer and consultant on color schemes 
and materials has encountered a certain amount of 
opposition in individual instances in the past, because he 
tends to upset and object to fixed procedures, obsolete 
styling and restrictions forced by existing production 
methods. Progressive railroads and car builders, how- 
ever, now largely look to the designer and color special- 
ist for sound planning, coordinated use of the many 
new materials coming from war developments and for 
the attainment of eye appeal and creature comfort which 
will assist in merchandising passenger service. 

In future passenger cars, design will no longer be a 
matter of streamlining largely for appearance sake, but 
rather will be fundamentally planned from the earliest 
conception to be functional, appealing, workable and 
soundly engineered. Functional use will, to a great de- 
gree, be the motivating thought in design. A definite 
trend to smooth easily-cleaned surfaces devoid of 
superfluous ornamentation seems clearly indicated. 
Greater thought will be-given to passenger comfort, 


ease of maintenance, ease of fabrication and to provide | 


clean and simple walls and ceilings which serve as a 
background for the interior furnishings. 

The indications are that color will not be jegarded 
as incidental, but will become extremely important after 
the war. It is thought that the ten million service 
men and women who, have for so long been regimented 
to indentical uniforms of identical colors will be 
anxious to express again their individual color tastes 
and enjoy color variety. They will undoubtedly be a 
major factor in giving impetus to a new color cycle in 
which stronger colors will replace soft pastel shades. 

Trains will follow this post-war cycle and will use 
defined colors in place of soft tints. Interiors will be 
bright and colorful with focal or. eye-arresting color 
fully blended with background color. It is said that 
reds. will replace rust tones; blues will replace aqua- 
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marine ; browns will replace beige; and colar in general 
will be set in a much higher key. 
It is also felt that exteriors will follow the same 
trend, with brighter colors for better visibility and 
personalized styling widely used. 


Corrosion of 
Steel in Concrete 


For the past two years the committee on electrolysis 
of the Electrical Section, Engineering Division, A. A. R., 
has been conducting a study of the corrosion of steel 
in concrete. The same group has also just about 
completed an extended investigation of the corrosion 
of materials used for overhead conductors. The pro- 
cedure followed in the case of the overhead conductors 
consisted of suspending samples of a large variety of 
materials, respectively, in enginehouse jacks, in tunnels 
and in places where they were subject to salt atmosphere 
and locomotive exhaust gases. Samples were carefully 
weighed before and after exposure and the information 
obtained proved to be of great value. 

The tests on the embedded steel, described in the 
1944 Electrical Section reports abstracted in this issue, 
consist of placing one-inch round steel rods in various 
thicknesses and varieties of concrete, sinking the speci- 
mens into fhe ground, and applying a direct-current 
voltage between the specimens and ground. 

There are differences of opinion concerning the causes 
of rusting, some maintaining that it is all due to elec- 
trolytic action and others that it can be simply oxyda- 
tion. When it is electrolytic it may be local action 
through surface moisture between the metal and im- 
purities within itself or it may be deposition of the metal 
due to a voltage difference between the metal and the 
surrounding material. Recent tests of soil corrosion 
of pipe lines made by the Bureau of Standards show 
that steels high in nickel and chromium, ‘and copper 
alloys high in copper, are very resistant to nearly all 
soil conditions. A three-ounce coating of zinc added 
about three years to the life of steel exposed to some 
of the most corrosive soils, but lead coatings appeared 
to be inadequate for severe soil conditions. 

In the tests conducted by the Electrical Section the 
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possibilities of local electrolytic action or rusting is 
approximately the same in each case; and the amount 
of current flow, with the same voltage on each specimen, 
measures the protection offered by the. concrete. 

The tests have not been in progress long enough to 
warrant final conclusions, but some interesting data are 
already available. Evidently the thickness of the con- 
crete has little if any effect on its protective qualities, 
and none of the admixtures tried have served appre- 
ciably to reduce the current flow, but exterior coatings 
of asphalt reduced it from about 50 to 90 per cent. 

Air-dried Bakelite coatings applied to pipe in tests 
made by the Bureau blistered within four years. Those 
who have used asphalt for‘ protecting steel under- 
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ground may have some conception of its effectiveness 
and durability. The distinction of the Electrical Sec- 
tion tests is that the current flow gives a direct quanti- 
tative measure of the protection afforded against stray 
currents. Experience with reinforced concrete struc- 
tures indicates that local electrolytic action or rusting 


- of steel in concrete is of relatively little importance. 


Spaciousness— 
A Factor in Competition 


One of the notable trends in the public attitude toward 
railway passenger service is the apparently growing 
popularity of the de luxe coach trains which operate 
on fast schedules. For trains operating during daylight 
hours this popularity is not remarkable. The seats in 
the coaches are usually widely spaced so that not even 
the tall passengers are crowded. But the popularity of 
these trains does not extend to those moving in daylight 
hours alone, it includes the overnight trains as well. 
A few years before the advent of the de luxe coach 
trains a tendency was shown by the railroads toward 
getting into a coach as large a number of seats as could ~ 
be crowded in. This was done without too much regard 


‘for the comfort of the passengers. It is sincerely to be 


hoped that after the war no railroad will make the 
mistake of a return to that arrangement in new or rebuilt 
cars. The outstanding advantage which the railway pas- 

_senger car has in comparison with the bus or the airplane 
is its relative spaciousness. Failure to capitalize on this 
will jeopardize the popularity of coach travel which cur- 
rent de luxe trains have built up. The difference between 
a seating capacity of, say, 60 and 80 may be the differ- 
ence between success or failure. 


NEW BOOKS 


By C. R. 
Freberg and E.N.Kemler. Published by John Wiley 
& Sons, Inc., 440 Fourth Avenue, New York 16. 
194 pages, 5Y% in. by 8Y% in. Price, $3. 

This book is elementary in character. As such, however, 

it is dealing with a field many problems in which can 

be solved only by using the methods of advanced mathe- 
matics. This book attempts to deal with those problems 
which can be solved by the simpler forms of differential 
equations, the approximate methods developed, or the 
mobility method which can be mastered by engineers 
and students without training in advanced mathematics. 

The: problems which can be solved by these methods 

include isolation of equipment and determination of 

natural frequencies of a great many types of systems. 

Vibrations Without Damping, Damped Vibrations, Vi- 

bration of Systems with Several Degrees of Freedom, 

Vibration Isolation and Absorption, Equivalent Sys- 

tems, The Mobility Method, and Mechanical and Elec- 

trical Models of Vibration Systems are the chapter titles. 
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The Maintenance of 





IN THE BACK SHOP 
AND ENGINEHOUSE 





Locomotive Air Compressors’ 


Successful locomotive air com- 
pressor performance that is 
measured by the absence of de- 
lays or failures in service is de- 
pendent on the following major 
essentials, all of equal impot- 
tance: 

(1) Sufficient compressor ca- 
pacity for the work to be done; 
(2) Air intake guarded by a fil- 
ter which will prevent fine dust 
particles entering the air cylin- 
ders; (3) Continuous lubrica- 
tion of steam and air ends of 
compressors while compressors 
are operating ; (4) Proper test- 
ing and checking compressors at 
required intervals or before des- 
patchment, observing and correcting any irregular opera- 
tion and (5) When rebuilding compressors, putting into 
practice the better repair methods available and not being 
satisfied with just the minimum requirements; using the 
better materials now to be had with resultant longer com- 
pressor life between shoppings. 

It may be well to stress that it takes good repairs, con- 
tinuous lubrication and the exclusion of dirt from air 
cylinders and sludge from steam end to enable compres- 
sors to withstand, without damage, the unusually heavy 
work they are subjected to at times. Any one of these 
points will not suffice. Keeping fine dust out of the air 
cylinders is easily accomplished by using a filter which 
greatly increases the life of the air cylinders and packing 
rings at no additional maintenance cost. Continuous lu- 
brication will overcome the ill effects of water and sedi- 
ment that is carried into the steam heads and cylinders 
from overflooded or foaming boilers. 





A. Malmgren, Chairman 


Compressor Capacity 


The compressor capacity on a modern~ locomotive 
should be such that the greater part of the compressor 
work will be accomplished while idling, that is, running 
at capacity for only short periods of time with longer 
idling periods between. This-will permit the usual high 
heat of compression to be reduced by radiation through 
the cylinder and head castings before the compressed air 
is discharged from the cylinders. Keeping the cylinders 
comparatively cool prevents destruction of the lubricant. 
Overheating is the usual cause for valve sticking and if 
dirt is present in the cylinders it will choke the parts and 
passages to the air valves, create abnormal wear of rings 
and cylinder walls and reduce the efficiency of the 
compressor. 

The benefits derived from compressors delivering com- 
paratively cool air may be traced in many directions, the 


* A report prepared for the Locomotive Maifitenance Officers’ Association. 
f Assistant Superintendent, St. Louis-San Francisco. 
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more important being (a) to increase the overhauling 
charges due to parts being less worn; (b) to lessen the 
amount of water and gum deposited in the air-operated 
devices, and (c) to lengthen the time compressors are in 
service, often from shopping to shopping of locomotive. 

It may be taken for granted that better compressor and 
brake efficiency will result with compressor capacity on 
locomotive sufficient to deliver air at a temperature al- 
ways lower than the flash point of the lubricant. Leading 
authorities say a thin oil which has a high flash point and 
is free from carbon as conditions of lubrication will per- 
mit is the best oil for air cylinders. Cylinders which do 
not run the heat of compréssion up to the flash point of a 
good oil, require very little lubrication. It is better to run 
air cylinders as cool as possible which with added com- 
pressor capacity is more easily attained than to try to oper- 
ate compressors of limited capacity successfully at high 
temperature. 


Air Cylinder Filters | 


The new type air cylinder strainer employing a corru- 
gated felt filter element is now generally known and its 
efficiency in keeping fine dust particles out of the cylin- 
ders has been proven. Railroads operating in dusty ter- 
ritory have found these filters real dividend earners, in 
that their use eliminated a “pump laundry” for washing 
air cylinders. In this dusty territory, with hair strainers 
applied to compressors of limited capacity, it is necessary 
in the dry seasons to use the pump laundry at each 
monthly inspection, at an estimated cost of $5.00 for each 
washing. ; 

Dust and‘dirt drawn into the air cylinders destroy the 
lubricant and cause the packing rings and air valves to 
stick. To correct this condition, the cylinders must be 
washed with a lye solution at regular intervals to remove 
the sticky gum that is formed by the mixture of oil and 
dirt. Otherwise as heating develops, the volatile parts 
will be blown out and deposited in the brake equipment 
and in other air-operated devices and the residue will be 
burned, restricting parts and passages. 

Locomotives with limited air capacity must have the 
air cylinders in good condition at all times. The heat de- 
veloped is usually high which tends to vaporize the oil 
and blow it out of the cylinders. This necessitates in- 
creasing the amount of air cylinder lubrication which 
eventually is deposited in the air-operated devices with 
detrimental effect. 


Lubrication 


It is now recognized that ‘continuous lubrication t? 
both steam and air ends ,of compressors is essential t? 
long life of the packing rings, reversing valves, bushings 
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and cylinder walls. There are on the market, lubricators 
which feed both steam and air ends as long as compres- 

sors are running. This principle is correct in that lubri- 

cation is continuous while the compressors are operating. 

Trains operating through hilly country with many sags 

and curves to negotiate will use more air en route than 

is used at terminals. Under such conditions more oil 

should be fed to the steam end of compressors in route 

than while standing. In the absence of a force feed lubri- 

cator operated by the compressor, good results may be 

had by utilizing the locomotive mechanical lubricator to 

supply lubrication direct to the steam end of compressors 
while the locomotive is running. While standing, hydro- 
static lubricator can be used to supply a lesser amount of 
oil through the governor to the steam cylinders. Our rail- 
road has such an arrangement and the rules require that 
when compressors are started the hydrostatic lubricator 
is also started and set to feed one drop per minute as long 
as compressor is running. When the compressor is shut 
down, the feed from the hydrostatic lubricator is also shut 
off. When the locomotive is moving additional oil is sup- 
plied by the mechanical lubricator to the steam end of the 
compressor, The air ends of cross-compound compres- 
sors are lubricated with a light-grade oil. Single unit oil 
cups are used which feed this oil very sparingly to the 
air cylinders. Locomotives equipped with two 8% in., 
150 cu. ft. compressors and with above lubricating ar 
rangement have been in continuous service for more than 
four years without renewing any rings in the steam or 
air end of the compressors. Applying force feed lubrica- 
tion to the steam end of a duplex compressor has reduced 
the number of reversing valve ring renewals more than 
50 per cent on locomotives so equipped. 


Enginehouse Maintenance 


A periodical check of discharge valves, particularly of 
compressors which are on locomotives with limited com- 
pressor capacity, proves beneficial, especially on such loco- 
motives which do not have the filter type air strainers. 
Valves showing signs of dirt indicate that the air strainer 
is not functioning properly and the air cylinders need 
cleaning. 
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Flooding the steam end of the duplex compressors 
with valve oil during the orifice test will show up the 
worn reversing valve rings and bushings. 


General Repairs 


The shop facilities available for compressor repairs is 
indicative of the state of mind of those in charge of main- 
tenance. To quote an authority who spoke on air brakes 
in general, “We should strive to develop a condition bet- 
ter than the minimum requirements if it is economically 
practicable. There are about as many different variations 
in the ways of doing brake repair operations as there are 
different railways. It is the quality of the finished prod- 
uct that counts. Any method of doing brake repairs, 
whether by machinery or by hand, doés not amount to 
much if the quality of the results is not satisfactory. It 
is suggested you visit other railroad repair shops to learn 
whether the methods used by others are better or as good 
as your own. If you find by comparison a change of 
method is available, be broad-gauged enough to put the 
change into practice if authority is given.” While. the 
foregoing had to do with brake equipment in general, it 
is applicable to compressors. 

It is not the intention to dwell here on certain machine 
operation tolerances over which there is no control other 
than to do it correctly, such as making press fits for bush- 
ings in steam heads. The 8%-in. compressor main valve 
bushings are received tapered from the manufacturer and 
require no machining. They are generally pressed home 
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with a three-ton pressure. The steam chest bushings for 
the duplex compressors are usually pressed in with four 
to six tons pressure, depending on tolefances allowed. 
The bushing diameter is generally .003 in. larger than 
the bore when the casting is trued up and .005 in. larger 
if casting is not retrued. 


Cleaning Vats 


It is common practice on many roads when compressors 
are received at the shops for repairs to clean them thor- 
oughly in a lye vat before they are dismantled. After 
cleaning and while suspended over the vat, the steam ‘end 
is connected to a shop air line and compressor is operated 
to force all the solution out of the cylinders. Clear water 
is then circulated through the air end. The question of 
using or not using the,lye vat will be decided by local con- 
ditions. Our road, having good compressor conditions, 
as outlined in the five points above, found it unnecessary 
to put compressors in the cleaning vat for interior clean- 
ing. Hence the use of lye vats for assembled compressors 
has been stopped. After this change in practice it was 
noted that no more drilled steam ports in steam heads 
were found restricted or plugged shut. From this it is 
assumed the plugging of drilled ports, such as were found 
occasionally, occurred in the lye vat. 


Inspection Bench 


Some railroads do not dismantle compressors until the 
lugs and cylinders are coated with whiting to detect 
cracks. The compressed air is admitted to the cylinders 
(discharge and exhaust ports plugged) to detect porosity 
and leakage at stuffing boxes and centerpiece gaskets. 
After the heads and piston rods are removed, the gaskets 
between the cylinders and centerpiece are tested by cap- 
ping the stuffing boxes of the high pressure cylinders and 
closing the high pressure cylinder with a plate. Air pres- 
sure is then admitted through the high pressure cylinders 
and soap suds are applied to the gasket edge in the low 
pressure cylinders to detect leakage. This method makes 
it unnecessary to separate the steam and air cylinders 
from the centerpiece to inspect the gasket. 


Air and Steam Cylinders 


The cylinders are’ usually “miked” to determine whether 
they are worn enough to require grinding or reboring. 
Both of these methods have adhererits. Those who rebore 
cylinders will generally admit that nothing is done to the 
cylinders unless there is a difference of at least %45 in. 
between the smallest and largest diameters. This means 
that the piston clearance in the large part of the bore is 
apt to be at times 4g in. or more, where 14-in. piston 
diameter clearance in cylinders is permitted. 

On our road, cylinders are ground on a Micro grinder. 
The alignment of steam and air cylinders is reasonably 
close so that pistons may be fitted to cylinders with .007- 
in. to .010-in. without binding. It is the opinion of those 
in charge of this work that close fitting pistons, particu- 
larly in the high pressure air cylinders, are a great help 
to worn packing rings in holding lubrication should ab- 
normal or unfair usage cause compressor heating. Cast- 
ing dates on cylinders indicate that more than 25 years’ 
service is obtained before they are ground to the maxi- 
mum allowable diameter. 


Steam Heads 


_ Ring grooves in the main piston valves when worn .002 
in. are trued for the next ring size which is .006 in. thicker 
than standard. In fitting rings to the main piston valve the 
clearance in the groove is held to .0015 in. Main piston 
valve bushings are renewed when worn .010 in. Some 
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roads allow more tolerance, but it is felt that to prevent 
steam blows and not carry oversize parts is more econom- 
ical. The same method of close tolerances is followed 
with reversing valve piston and bushing. More than four 
years’ service is common without renewing rings and it is 
expected these bushings will give at least eight years’ 
service. This is attributed to the good lubrication, pre- 
venting slight rusting each time water accumulates when 
compressors are shut down. The slide valve type revers- 
ing valve also gives long service and failures of the revers- 
ing rod are unknown. This may be due to the good lubri- 
cation and the fact that reversing valve rods failing to 
pass gauge tolerances are scrapped. When the depth of 
the exhaust cavity in the reversing slide valve becomes 
less than 7%» in., the valve is scrapped. The clearance of 
the reversing slide valve in its bushing seldom exceeds 
.030 in. with minimum of .005 in. The facing of revers- 
ing valve caps is seldom necessary. When this is done, 
allowance is made for end clearance of reversing valve 


rod. 
Air and Steam Pistons and Rods 


Steam pistons and rods are condemned when the rod 
is ground ¢ in. under standard. Piston heads worn out- 
of-round are cut down for use in cylinders of smaller 
diameter. This is possible by purchasing the largest over- 
sized diameter pistons. Condemned low pressure air pis- 
tons are cut down for use in high pressure air cylinders. 
Ring grooves worn more than .003 in. are recut for the 
next over-sized thickness ring. In fitting rings to the air 
and steam piston a clearance of .002 in. to .003 in. is main- 
tained. Lap joint rings only are used in air and steam 
pistons. The piston rods are trued on a grinder at each 
general overhauling and held true to .001 in. Metallic 
piston rod packing is used. 


Air Valves and Seats 


Considerable care is given to air valves and seats, the 
tolerance for the wing fit in seats and cages is. held to 
not less than .005 in. or more than .020 in. The lift for 
the 844-in. compressor is 349 in. and for the duplex com- 
pressor is %o in. Air valves with ball seats are used 
which insures true seating. The width of the seat is held 
to & in. 

Placing responsibility where it belongs after careful and 
reliable investigations of compressor failures has done 
more to promote good compressor conditions than could 
have been obtained in any other way. One of the best 
corrective measures has been the provision of ample com- 
pressor capacity. 

Shop practice conducive to good maintenance may be 
summarized as follows: 

1—Air compressors should be given a general overhauling at 
shops having facilities for doing the work. 

2—A record of the repairs should be kept in book form. 

3—A serial number should be given each compressor, 

4—A special jig should be used when removing piston rod nuts 
and 

5—When pulling air heads from piston rods a special puller 
must be used. Do not use a sledge hammer for this work. 

6—When stripping pumps, care must be taken not to damage 
the reversing rod or valve. Special care should be taken with 
pistons as the rod and ring groove can easily be damaged. 

7—After air compressors have been overhauled they should be 
placed on a test rack and pass prescribed tests; 

8—When cylinders are ground; care must be taken to see that 
all four lugs are in line to make a bearing. A special gauge is 
used to check the alignment. 

9—When fitting pistons to cylinders, the following tolerances 
should be followed: Pistons up to 10 in. diameter to be turned 
-001 in. per inch diameter smaller than cylinders; on pistons over 
10 in. diameter, turn .010 in. smaller in diameter. 
10—Ring grooves should never be filed. 
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11—Piston rods should be ground at each overhauling and con- 
demned when 4g in. smaller than standard diameter. 

12—Duplex air compressor piston heads that do not require 
pulling down on rod before touching shoulder should be renewed. 

13—All piston rods should be kept standard length and taper fit 
should not be machined. 

14—Final fitting of piston heads and rods should be checked 
for length and no clearance allowed. 

15—All heads should be line-in-line with cylinder faces. 

16—Examine tappet plates on steam piston heads to see if they 
are loose or if the reversing rod hole is worn. If loose renew 
bolts; if worn, renew plate. 


Dimensions Between Heads and Draw on Pistons 
Standard dimension Minimum dimension 


Kind of compressor Draw, in. between heads, in. between heads, in. 
ee ee eee 3/o4 165/16 16°/s2 
No. 6 duplex, ...... 1/s9 1873/s2 18 4/16 
No: 5 duplex ...:.. 1/39 21'2/s2 215/16 
9%-in. single stage.. °/es 181/16 1843 /e4 
8%-in. cross-compound //s2 2212/16 2243 /e4 


Standard gauges must be used on all pistons before they are 
applied to cylinders. 

17—All cylinders to be ground—trued up only. When cylinders 
are ground to 4% in. larger than standard the cylinder walls 
should be checked for thickness to determine’ whether further 
grinding is permissible. : 

18—Cylinders must be mounted on center piece and set up on 
Micro grinder in pairs before grinding. No grinding of: single 
cylinders permitted. 

, 19—When grinding cylinders the counterbore must be main- 
tained standard. Stuffing boxes must be cleaned up to assure 
alignment. 

20—Examine stuffing boxes to see if they are loose or threads 
are in poor condition. If so, remoye dowel pin and tighten, re- 
locating dowel in a new spot. 

21—Low pressure steam cylinders on 8% in. cross-compound 
pumps must have by-pass ports in each end of the cylinder main- 
tained to standard dimensions, which are as follows: Length 2 in., 
width % in., and depth %¢ in. 

22—When new stuffing boxes: are applied, the rod fit portion 
shall be 142 in. larger than rod and condemned when \g in. larger 
than rod. Stuffing box gland shall be a sliding fit on the rod and 
Y%o in. smaller than the stuffing box. Stuffing boxes and stuffing 
box nuts having defective threads or lugs must be removed: 

23—Air valve gauges should be a good fit in the threads. 
seat should not exceed % in. in width. 

24—A standard lift gauge should be used on all valves. The 
air valves for the No. 2 duplex compressor should have a lift of 
Ye in., the No. 5 and 6 duplex %e in., and the 8% in. CC, 9% in. 
and 11-in. SS % in. lift. 

25—Adjust lift on air valves by reducing the boss on the valve 
and not machining the stop in chamber, cap or cylinder. 

26—New air valves should be applied when wings on valve 
become .020 in. smaller than bore in seat. Minimum wing clear- 
ance should not be less than .005 in. lock to prevent seat from 
working loose. 

27—Threads on valve seat, valve cages cap screws and caps 
should be coated with graphite and oil before being screwed 
into place. 

28—Special reamers should be used on upper valve seats instead 
of removing seats. Remove .seats only when worn too low to 
make a standard wing valve. 

29—Rings should. be a “hand-turning” in the piston grooves. 

30—Rings should be condemned when their width is .005 in. 
smaller than the ring groove. 

31—When ring grooves are worn .002 in. to .003 in. the grooves 
should be trued .006 in., 0.12 in. or .018 in., oversize widths for 
oversize rings furnished for retruing. 

32—A file should never be used on the sides of the ring or in 
the ring groove. 

33—Caré should be taken to be sure that the rings used are the 
same diameter as the cylinder. 

34—Rings must not be hammered or “ 
perfect circle. 

35—Lap joint rings only are to be used except where angle- -cut 
rings are the only type made for the particular piston in which 
they are to be used. 


36—Rings to be fitted to walls of cylinders with .003 in. end 
clearance. 
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and con- | 37—Duplex compressor head bushings (steam) to be renewed the piston rings alternately to one side of the piston ring 
__ fwhen worn .015 in. groove and then to the other. The alternating pressures 
ssc 38—Careful inspection to be given threads in steam head con- thus exerted by the piston rings against the walls of the 
renewed. }nections. ring grooves, in conjunction with other forces, gradually 
taper fit} 39—Reversing valve bushing caps (where gaskets are not used) wear down the walls. As the amount of wear increases, 
to be ground in. ii ; : 
checked Use tannlied cucu oi. suaisiebids wien. wale. Oot Seek the rate of wear also increases, with the result that it 
Examine shoulder on rod and button on end of rod. Rods failing finally becomes so great as to seriously reduce the effi- 
. to pass the standard gauge are scrapped. ciency of the piston and repair or replacement of the pis- 
e if they} 41—With cross-compound compressors, the large main valve ton head becomes necessary. 
renew Jpushing and small cover bushing to be renewed if worn .015 in. To reduce this wear and prolong the life of steel piston 
larger than standard. When new bushings are applied or when heads, a number of railroads are now flame-hardening the 
-_ they have a shoulder but are worn to the condemning limit, they walls of the piston ring grooves, or specifying that they 
dimension 42°¢ *© be trued with a reamer equipped with guides to insure per- be flame-hardened by the manufacturer. This operation 
heads, in, [fect eget. The head of the piston valve bolt to be main- j, quite simple and can be performed with a minimum of 
i/r0 tained ig in. deep. equipment and set-up time, following procedures which 
> fe 42—-Reversing valves to be scrapped when distance between rod ne b dard in fi -hardeni . 
3/64 ve and seat is % in. less than standard. The combined wear ve oe standard in Hame-hardening practice. 
8/04 ee er a . ; As the ring groove wear takes place gradually from th 
of the reversing valve face and its bushing seat should not ex- && © pe & y . 
they are ceed 1% in. If so, use next repair size valve. top of the groove wall downward, it is necessary to flame- 
43—Reversing valve bushings seats to be faced. Renew bush- harden only the top, portion of the walls to overcome 
cylinders fing if distance from the slide valve seat (8% in. CC) to the top the rapid wear. Therefore the walls are flame-hardened 
ler walls fbushing exceeds 19%, in. for a distance of 4 to 3% in. downward from the top of 
r further} 44—Reversing valve rod bushing to be: renewed when .008 in. 
loose on a new rod. y 
et up on § 45—Reversing valve (8%4-in. CC slide) to be renewed when “ 
of single fexhaust cavity is less than % in. deep. F 
46—When applying heads to cylinders, tighten the nuts around \, 
be main- the ports first and then the outer nuts around the flanges. All 
to assure §nuts should be re-tightened when compressor is on test rack and | 
very hot. oe te | 
r threads ss 
shten, re- 
» 
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<n, Piston Head Ring Grooves 
it. portion By Stephen Smith* é 
in. larger " 
e rod and BRailroads throughout the country are showing increasing 
d fe interest in the application of oxyacetylene flame harden- 
eae “The ing on railroad equipment that is subjected to constant Cross-section of piston head showing areas to be flame hardened and 
F wear and requires frequent repairs. One of the principal the. depth of penetrafion on the walls of the ring grooves 
ves. The 
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Locomotive piston ring grooves are 

flame hardened on a lathe using 

a multiflame torch tip to harden 

the walls of all grooves in one 
operation 
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| ‘nt whic locomotive parts which is subjected to severe service is the the piston head. The piston head is mounted on a piston . 
piston head. The head, during its motion in a locomotive rod and the whole assembly is placed between centers. on 

03 in. end fylinder undergoes a reciprocating action which forces a lathe. The lathe is geared to rotate the head at a 

“Applied Engineering Department, Air Reduction Sales Co., New York. COhstant speed for progressive hardening. . This speed will 
cal Engineer Deny —ygereey Engineer a 
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vary with the size of the head and grooves to be flame 
hardened. The piston head shown in the illustration was 
26 in. in diameter and the speed of hardening was 6% 
circumferential in. per min. It is recommended that a 
variable speed over a range of 4 to 8 in. per min. be pro- 
vided so that heat and speed can be adjusted and coordi- 
nated properly to give the desired depth of hardness. 

Hardening is done by a special torch which consists 
of three separate multiflame tips and quenching jets, each 
of which fits into one of the grooves and heats and 
quenches both walls simultaneously. The six walls are 
thus treated in a single operation. The three-part tip is 
held by a torch-adjusting arm mounted on the lathe car- 
riage. This arm is needed to permit-the fine adjustments 
hecessary to position the tip in the ring grooves. 

In addition to the quenching jets incorporated in the 
tip, an auxiliary cooling quench is set up below the tip 
to take care of any residual heat in the piston. 

The walls of all the grooves are flame-hardened by the 
progressive method in one revolution of the piston head. 
The head shown was hardened in 12 min. The surface 
hardness secured will depend on thé analysis of the metal 
in the piston, but generally a Brinell hardness of 450 to 
550 is desired and obtained. Approximately 30 cu. ft. of 
acetylene and 33 cu. ft. of oxygen are used in flame hard- 
ening each 26 in. dia. head. 





Testing 
Mechanieal Lubricators 


Mechanical lubricators are tested on a_ specially-de- 
signed rack after they have been cleaned and repaired at 
the Spencer, N. C., locomotive shop of the Southern. 
Needed adjustments to give the. required delivery of oil 
are made accurately on this test rack. The lubricator 
pump is driven by rod connections which are adjustable to 
reflect accurately the various wheel diameters of loco- 
motives. This adjustment is obtained on a wheel which 
is fastened to the shaft of an electric'motor. Each revolu- 
tion of the wheel on the test rack is equivalent to one 
wheel revolution on an actual locomotive. An automatic 
counter is used to record these revolutions and the count 
is readily converted into ’locomotive miles.” Measuring 
cups are used to collect the oil delivered through each 
lubricator connection. This oil delivery when checked 
against -“miles run” and known lubrication requirements 


This test rack is calibrated to give lubricator oil-delivery readings 
which reflect actual service operating conditions 
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determines whether any or all of the lubricator connec- 
tions need adjustment to increase or decrease the rate 
of oil flow. 


Locomotive Boiler 
Questions and Answers 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission ts 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Reinforcing Liner 
At Arch-Tube Hole 
Q.—I have observed several locomotive boilers which have a 
reinforcing liner riveted to the firebox tube sheet around the arch- 
tube hole. Why is this liner necessary on a stayed surface ?—F.1.K. 
A.—A liner around the arch-tube hole in the firebox 


Fireside of Sheet 





Door or Tube Sheet ie upwith Weld 


Welding may be employed to give additional bearing 
surface for arch tubes at the sheet holes 


tube sheet is not used as a reinforcement when the tub 
hole is in a stayed area. The liner is generally applie 
to provide additional bearing surface for the tube. Somé 
railroads obtain the same results by building up arouné 
the arch-tube holes by welding as shown in the drawing, 


A Correction 


Q.—In the August issue of the Railway Mechanical Engine 
you show, on pages 371 to 373, inclusive, the method of calculating 
the efficiency of a sawtooth beiler seam. In the numerator d 
formula No. 4 the last letter shown is A, which probably is# 
typographical error, arid I assume it should be S. Formula ! 
gives a denominator “P x TS x t”. However, in the solution yo 
show L plus 1 or 15.52 as the first number. When using this num 


-ber (15.52) in the solution a different result is obtained from tht 


one shown. The answer you give is evidently derived by uwsitf 
14.42 in the division. In view of the importance of this formula 
I would like to be informed as to just what the correct letter 
and figures-are for formula No. 10.—J. H. Y. 

A.—The last letter of formula No. 4 should have beet 
S instead of A as shown. Formula No. 10 should have 
read as follows: 

L-4D X TS Xt 


(10) E= XK 





. LXTSXt 
substituting in the formula : 
(14.52-4.625) X 55,000 X 0.75 


14.52 X 55,000 X 0.75 


(10) E= < 1.401 = 95.4 
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Welding Repair to 
Engine-Truck Casting 


By R. C. Hempstead* 


The leading truck bed of one of our modern locomotives 
was so badly damaged in an accident that normally it 
would have been considered totally demolished. This 
truck bed was restored to service by employing arc weld- 
jing and oxyacetylene flame processes to avoid the delay 
;which would have been necessary to obtain a new casting. 


Flame straightening, machine gas 

cutting and welding were all used 

in repairing this damaged engine- 
truck casting 


Photos Courtesy 
Air Reduction Sales Co. 


| The repairs involved straightening of distorted areas by 
) oxyacetylene flame heating, gouging and welding broken 
i pieces of casting, and building whole sections made of 
| flame-cut and welded plate to replace sections lost in the 


accident. : 
The broken casting with three pedestals: and parts 





Three pedestals and a part of the body of this truck casting were 
broken, off in an accident 


of the main structure missing, is shown before straighten- 
ing. Two multi-flame heating torches were used for 
straightening, consuming about 900 cu. ft. each of oxygen 


and acetylene. After straightening, flame gouging 
torches were employed to gouge out grooves and vees on 
the broken edges in preparation for welding. 

At the same time, replacement sections were fabricated 
by welding for attachment to the casting. These parts 


* Assistant superintendent of motive power, Chicago, 


Milwaukee, St. 
Paul & Pacific, Milwaukee, Wis. ° 
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were cut from rolled steel plate of appropriate thick- 
nesses, and shaped by a gas-cutting machine to fit the 
broken “edges of the casting. After welding of the cut 
parts, the fabricated portions were then welded to the 
main casting to complete the reconstruction job. 

Chalk lines on the repaired truck indicate where some 
of the welds were made. While a material saving in 
excess of $900.00 was realized, the important factor in- 
volved was the restoration of the locomotive to service 
in a period of three weeks. Eight or ten months would 
have been required to obtain a new casting. It is impos- 


sible to calculate the over-all savings. The reconstructed 
truck has been in service for approximately 120,000 miles 
and is functioning as well as the original casting. 


Boiler backhead and other cab work is done at the Spencer, N. C., 

shop of the Southern from all-welded working platforms built to 

locomotive deck height. They are easily moved with a sling which 
is attached to overhead traveling cranes 
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With the 


Car Foremen and Inspectors 





Use of Standard Practices in Servicing and 


Maintaining Air Brake Equipment’ 


Weare designers and manufacturers of air brakes, and 
you as maintainers, have the same single object in mind, 
that of improving the brake operation of American rail- 
roads. I fully realize that you men are better acquainted 
than I with the so-called “tricks of the trade” that have 
to do with the manner in which repair track work is 
done efficiently. But I thought it would be helpful to 
discuss some of the reasons why we carefully selected the 
materials that we did, and why we have included certain 
new features in the designing of some of the details, be- 
cause it is always easier to do a better job if you know 
why you are asked to do it in a particular way. - . 

There are a number of features that could be covered 
in this manner, but I have limited the number to three, 
with the idea in mind that a few thoroughly discussed 
and remembered will be more worthwhile than many 
touched upon briefly and forgotten. For the first of 
these three I have selected the pipé fittings that ‘have 
been designed for the special purpose of maintaining 
rigid leak-proof piping on the cars. We did not always 
provide this desirable feature. Prior to the designing of 
the AB freight brake and HSC passenger brake equip- 
ment the pipe connections were made with conventional 
pipe taps in the valves, brake cylinders and reservoirs. 
The angle cock was the only exception in that it was 
provided with an extension for use of a U-bolt clamp 
that secured it firmly in place. Vibration and lateral 
movement of the adjacent pipe was thereby prevented. 
For many years pipe breakage was entirely too common- 
place and brake pipe leakage was considered inevitable. 
In the design of the quick service feature of the K triple 
valve, material brake pipe leakage was relied upon to pro- 
duce part of the local brake pipe reduction. This seems 
strange today when brake pipe leakage in excess of two 
pounds’ per minute is considered an unnecessary waste of 
air. All-wood car construction was common in those 
days and the weaving of the underframe made it im- 
possible to keep pipe joints tight. When steel under- 
frame cars became common, brake pipe leakage could 
be controlled, and many of you, no doubt, have seen long 
trains of K equipment with brake pipe leakage so low 
that the rear-car brakes would not apply with a sub- 
stantial service reduction. The universal use of steel 
underframe cars gives assurance of a reasonably un- 
yielding support for the car piping. ‘If proper attention is 
paid, therefore to the means for preventing vibration or 
lateral movement of the piping from train-slack shocks, 
the joints will remain airtight indefinitely and pipe break- 
age will not occur. 





r read — the Eastern Car Foreman’s Association am New 
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+ Director of ot dtl Westinghouse Air Brake Company, Wilmer- 
ding, Pa. 
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By C. D. Stewart { 


Care in threading, bending and 
applying piping needed—Clean 
parts essential—Lubrication re- 
quirements simple with good 
standard lubricants, available 


With the assurance of brake pipe integrity the AB 
quick service feature was designed to function at its 
best without the aid of brake pipe leakage. Furthermore, 
it is obvious that other functions of the equipment bene- 
fit from less leakage. Among these is the release of the 
brakes following either a service or an emérgency .appli- 
cation, it being more prompt and more reliable. The 
saving in air is also a material benefit, both in reduced 
cost of compressor operation and maintenance. These 
factors are of such importance that much thought was 
given to the design of a better means for clamping the 
piping; first, to prevent movement under conditions of 
severe shock as often occurs during humping, and, sec- 
ond, to! prevent vibration that can occur at high speed. 
Examination was made of a large number of pipe fail- 
ures and ‘it was surprising to find that most of them 
occurred in piping that was clamped in an apparently 
substantial manner with conventional pipe clamps. These 
findings suggested the need for supplementary clamping 
means associated directly with the devices to which the 
piping is attached. 

You are all familiar with the clamping extension on 
the angle cock that was developed some time prior to the 
designing of the AB equipment. This clamping means 
has been very successful in protecting the two ends of the 
brake pipe from damage. The mid-car portion of the 
brake pipe, however, still suffered frequent damage. 
Obviously, a clamping means applied to the branch pipe 
tee fitting would provide an anchor support comparable 
to that on the angle cocks. This clamping, however, 
can not be as simple as that for the angle cock because 
of the branch pipe leading off at right angles to the 
brake pipe and it is not possible to always cut the branch 
pipe to the exact length. The car bracket, therefore, 
must have a bolting slot instead of a hole to allow for 
adjustment. When installing the pipe the tee fitting is 
held in place by the bolt fastened only finger tight until 
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the piping is.completed then the clamping nut is drawn 
up tightly, thereby fastening the pipe securely and with- 
out strain. Various types of cars require various modi- 
fications of this bracket, which are illustrated in the 
manufacturers pamphlet No. 2518, entitled, “Installa- 
tion Specifications.” Incidentally, this pamphlet has re- 
cently been designated an A. A. R. pamphlet, making 
the sixth brake pamphlet to be so designated. The 
others are the test codes for the K and AB valves, the 
maintenance codes, and the single car testing code. 

For the purpose of removing any strain that may be 
in the piping, we have also provided special pipe fttings 
associated with this branch pipe tee as well as the AB 
pipe bracket, brake cylinder, auxiliary and emergency 
reservoirs, and the retaining valve pipe bracket. 


Installation of Piping : 


In order that the reinforced pipe fittings may perform 
their intended function, it is necessary that the piping 
associated therewith be properly prepared and installed. 
There is, therefore, a joint responsibility between the 
manufacturers of these fittings and the users. There 
are two practices on the part of the users that can ma- 
terially offset the benefits of the improved pipe fittings. 
First, the pipe threading can be done improperly. It is 
surprisingly common to find pipe threads cut eccentric- 
ally. This unquestionably is done through neglecting to 
use the guide bushing in the die stock. It is obvious that 
if the thread is cut eccentrically, the pipe will be. located 
in the reinforced fitting eccentrically and, when the con- 
centric clamping ring is tightened, the pipe threading 
will be placed under a heavy strain and may actually fail 
infmediately. As a matter of fact, it is not uncommon to 
find pipes broken in the threading before the cars have 
ever turned a wheel. — 

Second, the pipe can be lined up improperly with 
respect to the bolting face of any of the air brake devices. 
This may be due either to the pipe being of improper 
length or, if it is a curved pipe, to its not being bent 
accurately. Under no condition should the pipe be 
sprung into place. If it is of improper length it should be 
changed, and if it is not of the proper shape, heat should 
be applied and, with one end seeured in place, the other 
end should be moved, without strain, into its proper 
position. Pipes put up under strain are very likely 
to break in service. 

The practices to be followed in order that you may 
realize the full benefit of these improved pipe fittings 
are so relatively simple that it is surprising to find the 
extent of improper.practices. To realize how widespread 
are troubles from broken pipe, one need only study the 
docket of the A. A. R. Brake Committee under the 
heading of: “Broken Pipes and Pipe Clamps.” This 
docket has been active for a number of years and the 
little progress made in improving the situation is very 
discouraging. You gentlemen could make a splendid 
contribution to this important matter if you could advise 
the brake committee that everyone of your members fol- 
lows the recommended practices with respect to the in- 
stallation of piping on passenger as well as freight 
cars, 


Keeping Parts Clean 


The second of these three features to be discussed has to 
do with the advantages of keeping all of the ‘operating 
parts clean. So much has been said about improvement 
in train operation that has resulted from the use of 
the AB brake that we lose sight of the great improve- 
ment in reduced maintenance made possible to a large 
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degree by the exclusion of dirt. The valve portions and 
the brake cylinder have been provided with filters so 
that all air entering these devices during their normal 
operation is thoroughly cleaned. As a result of this 
the lubricants remain fresh and clean and the moving 
parts are not worn by the abrasive action of dirt. 

The entrance of dirt into the air brake equipments of 
previous designs was a very large contributing factor in 
establishing the relatively short cleaning period and was 
responsible for the shortened life of the devices. There 
is a short period of time, however, when the parts are 
being moved from the repair shop to the repair track 
when the valve portions and the brake cylinder pistons 
are not protected by filters. Therefore, to insure that 
no dirt enters these parts during this time, special care 
should be taken to protect them adequately. The valve 
portion should be so handled that.no dirt whatsoever 
can get into the valve structure. 

The manufacturers have provided shipping covers 
that seal the bolting faces, but there are some additional 
small openings into the valves. One medium-sized west- 
ern road has built metal boxes with dust-tight covers 
held closed by a hasp for shipping valve portions of all 
types from the repair shop to the place of installation. 
At other places repaired valves are stored out in the open 
with no protection at all from the weather. It is obvious 
that the elaborate strainer protection means provided on 
the brake cylinder and the valve portions cannot protect 
the device from dirt that is permitted to enter while the 
parts are disassembled. 

Just before the valve portions are applied to the pipe 
bracket, all loose dirt should be thoroughly blown from 
the bracket and its surroundings in order that no loose 
particles can fall into the piston bushings as the portions 
are mounted on the cars. For those of you who make 
a practice of servicing the brake cylinder piston in a 
repair shop the cleaned and greased piston should be 
placed in a clean, dust-tight container for transporting 
from‘ the repair shop to the car track. Precautions 
should also be taken to insure that no loose dirt falls on 
to the piston as it is entered into the brake cylinder. 


Lubrication 


The third point deals with the lubrication of the parts. 
We will talk first about the brake-cylinder lubricant. 
As you know, the A. A. R. have recommended a new 


- type of brake-cylinder lubricant and have assigned speci- 


fication No. M-914-42 to it, and made reference to it in 
several of their maintenance publications. The manner 
in which this new lubricant came into use will be of in- 
terest as it will serve to show why a lubricant of this 
character is employed by the manufacturers and recom- 
mended by the A. A. R. for subsequent use... 

+ Grease is a compound of substantially 85 per cent oil 
and 15 per cent binder. The chemists refer to the latter 
as soap, and it has few or no lubricating qualities. It 
serves, therefore, only to hold the lubricant in position, 
particularly where gravity would tend to draw it away. 
It will be apparent that this is particularly true on the 
top and side walls of a horizontally mounted cylinder. 
Almost any grease will perform satisfactorily if the va- 
riations in temperature to which it is subjected are not 
materially large and if the service period does not extend 
beyond a year. Brake equipment, however, is sub- 
jected to temperatures as low as 40 deg. F. below and 
140 deg. F. above zero, and the service period for. mod- 
ern brake equipment is 36 months. 

Greases not properly compounded develop several 
shortcomings under these conditions. At sub-zero tem- 
perature they harden ; at high temperatures the oil sweats 
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out of the soap binder, particularly if the time is exten- 
sive. The oil thus liberated will gravitate to the bottom 
of the brake cylinder, leaving the non-lubricating soap 
adhering to the top and side walls. Because of the non- 
lubricating quality of the soap, the packing cup wear at 
the top side is accelerated. On the other hand, the free 
oil in the bottom of the cylinder tends to-soften that por- 
tion of the cup and it ages prematurely. Because the 
sweating out of the oil is a slow process, the 15-month 
cleaning period, standard with the K equipment, brought 
about renewal of the brake-cylinder lubricant in sufficient 
time to avoid material deterioration of the lubricant. The 
three-year cleaning period, however, of the AB equip- 
ment, particularly when it is mounted on hopper cars 
where the sun can heat the brake cylinder above the sur- 
rounding temperature, would find a material amount of 
free oil in the bottom of the brake cylinders after several 
months service. 

Having these facts in mind, we prepared a performance 
specification for brake cylinder lubricant, and invited 
all manufacturers of this type of lubricant to submit 
samples for laboratory tests. The response was most 
gratifying, but the problem proved to be a most difficult 
one. Many months passed before any samples were ready 
for test, and although the first ones showed much prom- 
ise they nevertheless fell very far short of the goal that 
we had in mind. 

After many additional months a grease was finally 
developed that gave indications of meeting all the re- 
quirements. Many test brake cylinders were assembled 
and placed in operation under varying conditions. Some 
were placed in our cold room and operated at minus 
40 deg. F. Some were placed in our hot room and 
operated at 140 deg. F. Others were operated in the 
open air. A like number of cylinders were lubricated 
with a former grease and operated under similar condi- 
tions. After approximately one year of satisfactory 
operation the new grease was considered safe for road 
trial and a large number of brake cylinders were installed 
on cars under the joint observation of the brake manu- 
facturers and the A. A. R. Brake Committee. 

The result of all these tests was that after three years 
in the laboratory and in actual revenue service, the grease 
was found to provide perfect lubrication for at least a 
three-year period and under the extremes of temperature 
found in service. A ‘manufacturing~ specification was 
then prepared by our laboratory covering the grease as 
tested and some months later, at the request of the 
A. A. R., we turned over to them this specification. 
They assigned their own number to it and show it in 
their various manuals and instruction leaflets as recom- 
mended for practice. Several manufacturers have sub- 
mitted greases that meet this specification so that it is 
available from a number of sources. 
a number of roads have not yet standardized on this 
grease. The brake manufacturers sole interest in this 
improved lubricant is that when the railroad repair shops 
recondition their equipment they are as suitable for 
36-months of satisfactory service as they were when pur 
chased new. 

We have heard from several railroaders two criticisms 
of this lubricant. One is that the specification is un- 
necessarily severe. We have had no difficulty in obtain- 
ing grease that meets these specifications and it seems 
unnecessary, therefore, to modify them to make them 
less exacting. The other criticism is that the grease is 
more difficult to apply in brake cylinders than the former 
grease, particularly during the sub-zero weather. This is 
a fact but the benefits resulting from its use are so marked 
that many users are entirely willing to put up with this 
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In spite: of this,- 


slight inconvenience. As a matter of fact.some of the 
users have devised ways of overcoming this difficulty 
during very cold weather. I am sure, therefore, that 
you will agree that if there is a real desire on the part of 
the users to obtain a lubricant that will improve the life 
of the brake cylinder packing cup and at the same time 
have it more efficient during this life, that it will not be 
particularly difficult to devise ways for more easily apply- 
ing it during cold weather. 

Triple valve lubricant is perhaps even more important, 
and there is no problem associated with its use as com- 
pared ‘with any other form of valve lubricant. Again, 
as with the brake-cylinder lubricant, the long service 
period is‘ what makes the use of the proper. oil for the 
triple valve of such vital importance. The chief require- 
ment in a lubricating oil is that it remain of the same 
consistency or viscosity over the entire period of its 
use, which in the case of the AB service and emergency 
portions is for a period of 36 months. With exceed- 
ingly few exceptions all lubricating oils tend to get 
gummy as they age. The chemists refer to this phe- 
nomenon as oxidation. What actually happens is that 
most lubricating oils contain some compounds that com- 
bine with oxygen from the air to form new compounds 
of higher viscosity. To avoid this undesirable reaction, 
the oil is refined under special conditions to remove 
those ingredients that have an affinity for oxygen. 

About the time the AB brake was being designed, a 
vastly improved method of refining lubricating oil was 
likewise being developed and it was found that this new 
oil would not oxidize over a many years period. There- 
fore, it remains of the same viscosity indefinitely. This 
oil is used by the brake manufacturers exclusively and, 
again at the request of the A. A. R., we furnished them 
with a specification to which they: have added their own 
serial number, namely M-912-41. There is such a small 
amount of this oil used per device that the cost is a 
negligible item and it is surprising, therefore, to find 
that some roads still make use of oils that do oxidize 
during the regular cleaning period. 

If the proper oil is used in the self-oiler piston and 
some portion of it is still in the oil reservoir in the piston 
head at the end of the three-year period, it is entirely 
satisfactory for continued use. Therefore, new oil that 
is required te fill this reservoir can safely be added to the 
old oil that remains. On the other hand, if on examining 
the piston it is found that improper oil has been. used 
and as a consequence it shows evidence of gumminess, 
the piston and the capillary wick which feeds the oil 
from the oil chamber to the ring groove should be 
thoroughly cleaned with an approved mineral solvent. 

If you men feel as I do that the features discussed 
heré this evening are of great importance in insuring 
long periods of trouble free brake operation, then | 
strongly recommend that steps be taken by your organt- 
zation to see that these practices be faithfully followed 
in every repair yard under your jurisdiction. Not only 
will you benefit directly by this action here at home, but 
you will benefit indirectly through the example you sé 
up here spreading to other repair centers throughout the 
country. ’ 


Epwarp G. Bupp, president of the Edward G. Budd Manufac- 
turing Company, Philadelphia, Pa. “because of his outstanding 
engineering achievements” was awarded the A.S.M.E. Medal 
at the recent annual meeting of the society held at New York. 
Among the developments cited are the all-steel automobile body; 
the steel-disk automobile wheel; the Shotweld process for us¢ 
in passenger train-car and other structures, and lightweight 
passenger ‘trains. 
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Questions and Answers 
On Welding Practices 


Polarity In 
Welding Currents 


Q.—Will you explain reversed polarity in welding ?—E. K. 

A.—The polarity of a welding current is either 
“straight” or “reversed”. With straight polarity the elec- 
trode is negative and the work positive; with reversed 
polarity the electrode is positive and the work negative. 
Straight polarity is used in welding with bare or lightly 
coated electrodes due to the fact that somewhat more 
heat is generated on the positive side of the circuit with 
such electrodes. However, the addition of a coating to 
the electrode forms gases in the arc and the presence of 
these gases may alter the heat conditions so that the op- 
posite is true; the greater heat being produced on the 
negative side. Also, heat conditions are affected differ- 
ently by different types of coatings. One type may pro- 
vidé the most desirable heat balance with straight polar- 
ity while another on an electrode of the same metallic 
qualities may provide a more desirable heat balance with 
reverse polarity. 

The polarity to be used with a particular electrode is 
established by the electrode designer. When doubt exists 
as to the correct polarity, the turn-off rate of the electrode 
will serve as a good guide. Each polarity is used to burn 
off 6 in. or 8 in. of electrode. The polarity which results 
in the longer burn-off time is generally the one which 
produces greater heat in the plate or joint. This is desir- 
able in some cases while ‘in others it is desirable to use 
the polarity which produces less heat in the plate. 

The above refers only to welding with direct current. 
With alternating current, since polarity changes very 
rapidly, the electrode must be suitable for use with either 
polarity. This does not mean, however, that a straight 
or reversed polarity electrode will not be satisfactory with 
alternating current. As a matter of fact, shielded arc 
electrodes of high quality will provide satisfactory re- 
sults on alternating current, even though it is designed 
for use with direct current. 


Carrier for 
AB Reservoirs 


The Reading Company has been carrying on an exten- 
sive new car building program at its Reading, Pa., shops 
for several years which has involved the handling of 
































































Removable rails serve as holders for the top tier of cylinders 
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thousands of AB cylinders along the construction tracks. 
The carrier shown in the illustrations was developed to 
facilitate cylinder handling between the storage area and 





The cylinder carrier is removed from the shop truck by means ‘ 
of an overhead crane 


the working locations. It fits on the platform of a shop 
truck which is pulled fromm the storage location into the 
shop by a tractor after it has been loaded. Holes in the 
carrier corner posts for crane-sling hooks are used when 
removing it from the truck and an overhead crane carries 
the entire load safely to the air-brake spot on the con- 
struction track. The rack has a capacity of eight reser- 
voirs, four on the bottom and four on removable rails 
which fit over thé bottom row. 


Southern 
Paint Track Facilities 


Painting forces at the Chattanooga, Tenn., car shop on 
the Southern use a wheeled cart which runs on a narrow 
gauge track when working the two long paint tracks 
which are located at that point. These tracks have a 
capacity of forty cars and the service tracks extend the 
full length of both, the cart passing from one track to 
the other through a switch located at the track. ends. 
The cart which has a.capacity of 80 gallons of red and 
40 gallons of black freight car paint, is built of an old 
locomotive air reservoir which is mounted on section 
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Cars are brush-stencilled 













The service cart has reservoirs for black and red freight car paints 


The reservoir was cut in half and reassem- 


car wheels. 
bled with a dividing plate welded between. the halves to 
provide the two sections for red and black paint. Each 
section is equipped with fittings for the attachment of an 
air line, the outlet hose to the spray gun and a bleed valve 


to relieve pressure in the tanks. In addition there is a 


large filling port in each of the sections fitted with a- 


screw-type cap. Enough paint hose is carried on each 
end of the cart, one attached to the black tank, the other 
to the red, to permit the complete painting of two cars 
without moving the cart. 

Stock supplies of paint are kept in a filling station 
located about midway of the paint tracks. This consists 
of two large tanks equipped with motor-driven agitators, 
one tank for red the other for black paint. Paint is re- 
ceived ready-mixed in 55-gal. drums which are raised by 
an electrically-operated chain hoist for dumping into the 
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storage vats. As the reservoirs in the paint cart require 
refilling, the cart is run up to the storage location and 
filled through valve-operated outlets. 

It is the practice to paint the cars on one track while 
stencilling of already-painted cars proceeds on the other. 
The open space between the two paint tracks is suffi- 
ciently wide that no difficulty is experienced with sprayed 
paint being blown upon freshly-stencilled cars. Of most 
importance in this arrangement for painting and stencil- 
ling is the fact that, once the cars are spotted on either 
paint track, they do not require shifting until they are 
ready to be pulled from the track and placed on the 
ready track for dispatchment. 
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Filling station for the paint-track service cart 
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Complete sets of restored brush rigging, field coils and pole pieces are kept 
in baskets ready for assembly 


Part II 


P arr I of this article, which appeared in the Novem- 
ber issue, showed a layout of details and equipment used 
in the Rock Island’s electrical repair shop at Silvis. It 
also described the railroad’s procedure of testing and in- 
specting for the purpose of diagnosing the amount of 
work to be done on each motor, and described the pro- 
cedure of disassembling and cleaning motor parts pre- 
paratory to overhaul. This article covers details on 
maintenance procedure. 











Frames, Fields and Brush Rigging 


From the degreaser the several parts of the motor 
move on progressively through the shop to those loca- 
tions at which shop machinery is available for their re- 
conditioning. Frames, for example, are taken to the 
frame section where they are placed on a positioner as 
shown in one of the illustrations. This requires that a 
large ring or plate be-bolted to each end of the frame in 
the place of the heads. This ring bears on rollers in the 
positioner and there are holes near the periphery of one 
of the rings where dowels may be placed to hold the frame 
in any desired position. Field coils and pole pieces are 
removed and later replaced with the aid of an electric 
jib hoist and a U-shaped member as shown in one of the 
illustrations. 

One very important piece of work done on the frame 
is checking, and when necessary, restoring the axle- 
bearing fits in the frame. Play in the housing will cause 
misalignment of the gear and pinion. The work of res- 
toration consists of building up the worn surfaces by 
welding and ‘remachining the fits. Enough weld metal is 
added to give a finish surface after machining. 

Report sheets Nos. 2 and 5, respectively, list all the 
inspection and work requirements for anti-friction bear- 
ings and anti-friction bearing housings. Anti-friction 
bearings are checked for fit in housing, for fatigue flak- 
ing, dirt denting, smearing, overheating, electric marks, 
limiting wear and end play. Anti-friction bearing hous- 
ings are checked for condition of grease seals, flingers, 
grease-drain housing, back gap, weight of grease re- 
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Progressive 
Motor 
Maintenance 


Rock Island methods allow 
for orderly procedure in 
which a complete record 
is kept of all work done 





Commutators are ground on their own bearings, using a fixed stone 


moved, and condition of plates, washers, studs and cap 
screws. 

Field coil requirements as listed on Report Sheet No. 
3 include checking for looseness, testing on high fre- 
quency tester, noting condition of insulation, pole pieces, 
studs and bolts, spring flanges, washers and shields. 
Coils are dipped and baked before they are replaced on 
pole pieces and if retaping is required they are dipped 
and baked both before and after retaping. Field leads 
and terminals are restored as their condition requires. 

Brush-holder requirements as indicated by Report No. 
4 include inspection and when necessary restoration or 
replacement of brush-holder supports, terminal connec- 
tions, porcelain insulators, shunts, pressure arms, pres- 
sure-arm tips, clock springs, spring tension, fit in carbon 
way, pig tail, adjusting sleeve, hinge pin, cotter keys and 
brushes. All brush holders are given a dielectric test of 
4,000 volts for one minute and resistance to ground is 
measured. 

When all the necessary repair work is done on brush 
rigging, field coils and pole pieces, they are assembled 
in complete sets and stored in one of the perforated 
metal baskets shown in one of the illustrations. When 
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Top row: All armatures are balanced 
in a dymetric balancer before they 
are returned to service—Center row: 
Growler for testing field  coils— 
Lower left: A frame positioner and C 
bracket for removing and applying field 
coils and pole pieces—Right: Band 
stripper (the band wire is wound 
onto a drum as it is stripped, leav- 
ing the wire in an easily handled 
coil, as showh in the foreground) 
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Top row: Vacuum impregnating 
tanks (a dipping tank may be seen 
in thg background)—Center row: 
Brazing back-end connectiqns of a 
motor armature—Lower left: The 
paint spray stand (the motor-driven 
blower at the right draws air 
through the grating in the floor and 
through water sprays and keeps 
paint spray out of the shop)— 
Right: Undercutting a commutator 
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a motor is ready for reassembly, the contents of any bas- 
ket may be used. . 


Armatures _ 


When armatures do not require rewinding, they pro- 
ceed through the shop from one work position to the 
next. Records are made on Report Sheet No. 7 of the 


Armature banding machine 


mileage since the armature was previously in the shop, 
since the previous band removal and previous clip in- 
spection. Shaft sizes are measured and recorded and, 
when necessary, friction bearings are ground to the next 
undersize and fitted witlf a sleeve. When a shaft is re- 
moved or applied the pressure required is recorded. All 
shafts are Magnafluxed. 

The armature is given a bar-to-bar test and examined 
for loose leads, soft bars, flat spots on commutator, loose 
wedges, condition of bands and laminations. Bands are 
replaced every 600,000 miles or four years. The arma- 
ture is also givén a high-fréquency test and a record is 
kept on the report sheet of the work done by each opera- 
tion, such as application of temporary or permanent 
bands, soldering of bands, application of string bands 
and hoods, tightening commutator and application of 
mica rings or fans, 

After this work. is done. the armature is dipped and 
baked, dried in a vacuum, impregriated, baked, dipped, 
baked, dipped and baked. Resistance to ground is meas- 
ured and a high-potential test applied. 

The armature is then balanced dynamically and the 
commutator tested for loose bars. If there are loose bars, 
the Vee ring is tightened both hot and cold in a press. 

he commutator is then ground, undercut and burred. 

inions are Magnafluxed. 
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If rewinding is necessary, the armature moves through 


the northeast or lower left section of the shop, as shown 
in the diagram, before passing to the armature finishing 
tools at the lower right. Report Sheet No. 8 lists in de- 
tail each progressive step of the work to be done together 
with a space for the signature of the operator doing the 
work. A complete copy of the sheet is shown. 


Assembly 


When a motor is assembled, the work is recorded on 
Assembly Report No. 6. A record’is made of the shop 
order, class of repair, the job number of frame, fields, 
armature and brush holders, type of motor, name of 
manufacturer, motor serial number and the name of the 
worker performing each operation of assembly and ad- 
justment. 

After the field coils, brush holders and leads are in 
place, the motor frame is moved from the positioner to 
the spray stand where it is painted inside with a red oil- 
proof lacquer and outside with a: dark blue lacquer. . As 
all other parts of the motor are painted as they are fin- 
ished, it is only necessary to assemble the motor and 
then touch up the bolts, washers, etc. This touching up 
is done with a paint brush, so it is not necessary to bring 
the motor back over the paint-spray stand. This opera- 
tion is shown in one of the illustrations. After an insula- 
tion resistance and high-potential test, the armature and 
heads are applied. End-play and clearance measurements 
are made and brushes applied and sanded. Brushes are 
placed on neutral and measurements taken of brush spac- 
ing and of the clearance between brush holders and the 
commutator, 

On sleeve-type bearings the motor is run for two 
hours, after which the heads are removed and high spots 
in the babbitt scraped off and lateral adjusted. Heads 
are then replaced and the motor run for six hours con- 
tinuously, and if the temperature does not rise beyond 
an established amount above room temperature, the 
bearings are considered O.K. and the motor is ready for 
shipment. On anti-friction bearings the motors after 





One of the two baking ovens 


being assembled are run until the temperature begins to 
drop ; this time varies from -one to three hours. Pinions 
are lapped to the shaft before application and applied by 
heating and advancing them the required distance on the 
shaft taper. To prevent the pinion from being advanced 
to the unlapped portion of the shaft, the: shaft is under- 
cut at the edge of the lapped portion. 

Finished motors move out of the west or right end of 
the shop and are shipped to stores or to the point where 
they are to be applied to a locomotive. 
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Tur Committee of Direction, Electrical Section, Engi- 
neering Division, A.A.R., met in Chicago on October 15, 
1944, to discuss the six reports published this year by the 
Section and to plan for future activities. Among the six 
reports presented there were three which included tech- 
nical information of value to electrical men in railroad 
service. These were, respectively, the reports of the 
Committee on Power Supply, Electrolysis, and Track 
and Third-Rail Bonds, abstracts or summaries of which 
follow : 


Use of Capacitors 


Data on the subject of the use of capacitors was prepared by three 
railroads. The Southern Pacific Company installed a total of 
300 kva. in capacitors at three locations in its.Sacramento, Calif., 
general shops in 1940, primarily to improve power factor, and thus 
defer the installation of increased transformer capacity, as well 
as additional copper in its 4-ky. distribution lines. The improve- 
ment of the power factor of the load effected a saving of about 
$1,000 in 1943 in the cost of energy. 

The energy purchased in 1943 amounted to 14,335,000 kw-hr., 
at an average cost of 0.729 per kw.-hr. The results obtained by 
installing capacitors in 1940 are illustrated in the table. 


How Capacitors Affected the Power Factor at 
Sacramento Shops 
Half-hour demand, 





ilowatts Power factor Kva. at 

~~ ._— ~ Max. kw 

Year Min. Max. Min. Max. Demand 
Ss eee 2,070 2,700 71 76 3,550 
AS SSR RP 2,460 2,670 72 76 3,510 
RSE Foe eer re 1,920 2,496 73 79 3,160 
BY bss o-os ae tees 2,376 2,760 77 80 3,450 
SG ised. iad 2,520 2,832 77 89 3,180 
NN Rr 2,616 2,928 88 90 3,260 
ee ba ee saaies c aee 2,712 3,336 87 90 3,170 
Bere sae See 2,928 3,408 88 91 3,750 

pT” ee ee ee 3,072 3,480 89 - 90 3, 870 6 mos. 





* Capacitors were installed late in 1940. 


It will be noted that, while the minimum demand between 1936 
and 1944 (up to June 30) increased 48 per cent, and the maximum 
demand 29 per cent, the kva. at maximum demand iricreased only 
9 per cent. 

The Canadian National installed capacitors ranging from 50 
to 200 kva. in capacity at five locations during the last few years. 
These were appdied with the idea of obtaining reductions in the 
charges for power rather than economy in transformers or copper, 
although they made the increased capacity available. These instal- 
lations have or will have paid the installation costs within less 
than two years. 

The Illinois Central has installed capacitors totaling 350 kva. 
in capacity at five locations to obtain a reduction in the power 
charges where the power factor clause was included in the contract. 
At another location 300 kva. capacity was installed to increase 
the capacity of both transformers and copper. In addition, capaci- 
tors were installed on a number of signal caiaeaits lines to obtain 
improvement of voltage. 


Inside Power Feeders 


In connection with this study on means for conserving labor 
and materials, including the adaptation of substitute non-critical 
materials, the Committee on Power Supply presented a_ brief 
report on the advantages realized by installing power feeders 
inside enginehouses instead of on the exterior of the outer circle 
wall. This part of the report reads as follows: 

It was formerly the practice of the Illinois Central to install 
power feeders for enginehouses on the outer circle wall, using 
weatherproof cable on insulators or secondary racks attached to the 
outside of the wall. A tap was made for each stall and brought in 
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Inside feeders mounted on distribution racks in an enginehouse 


through the wall, using a service head, fuse cutout and conduit 
at each stall. 

To conserve both labor and material these feeders are now run 
on secondary racks or insulators on the inside of the enginehouse, 


‘thereby saving considerable labor and material, and also elimi- 


nating the trouble experienced in northern territory with icicles 
that form on the eaves and drip directly on‘the cables. 

The wiring system now employed for lighting the enginehouses 
makes extensive use of non-metallic sheathed cable—often the 
rubberless type—saving rubber, conduit and fittings. 

In the wiring of yard offices, small shops, etc., the railroad is 
now employing type EI wire on insulators or knob and tube and 
also type EI non-metallic sheathed cable, and making extensive 
use of all-porcelain outlet boxes, switch boxes and covers. 

The report is signed by C. R. Sugg (chairman), electrical 
engineer, A.C.L., (retired); C. P. Trueax (vice-chairman), 
assistant engineer, electrical department, Ill. Cent.; R. Beeuwkes, 
electrical engineer, C.M.St.P.&P.; Cleve Bowser, c/o super- 
intendent motive power, Virginian; H. F. Brown, assistant. elec- 
trical engineer, N.Y.N.H.&H.; D. J: Brumley, retired chief engi- 
neer, Chicago Terminal Improvements ; Paul Lebenbaum, electrical 
engineer, So. Pac.; R. J. Needham, mechanical and electrical 
engineer, C. N.; J: A. Shaw, general electrical engineer, C. P.; 
E. G. Stradling, superintendent telegraph and signals, C.I.&L.; 
and D. B. Thompson, mechanical and electrical engineer, N.Y.C. 


Corrosion of Steel in Concrete 


For the past two years the Committee on Electrolysis has beet 
conducting tests concerned with the corrosion of steel embedded 
in concrete. For the purpose of the experiments made during the 
past year a test site was selected on the right-of-way of the 
Illinois Central near 23rd Street in Chicago, and specimens were 
placed and the test building erected. Heavy busses were run from 
the test house to the: specimens. A General Electric Tungat 
charger in the test house supplied the necessary voltage and 
current, the same potential to ground being maintained on all 
specimens and the amount of current flow to each one measured. 
The specimens consisted of 1-in. iron rods embedded in cylindrical 
sections of concrete, varying in diameter from 3 to 25 in. The 
concrete was made in a variety of mixtures (in some cases at 
mixtures of other materials were used) and some of the concret 
sections were enclosed in steel pipe,’ while others were given 4 


(Continued on next left-hand page) 
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Current Flow in Electrolysis Specimens 


Specimen Diameter, 
in. Covering Mix Admixture 
None 1 cement, 3% sand Noné 
None 1 cemerit, 3% sand None 
None 1 cement, 3% sand None 
None 1-3-5 None 
None None 
None None 
None None 
None None 
None None 
None None 
None None 
None None 
None None 
None None 
None None 
Steel None 
Steel None 
Steel None 
Steel None 
Steel None 
Steel None 
Asphalt None 
Asphalt None 
Asphalt None 
Asphalt None 
Asphalt None 
Asphalt None 
None None 
None None 
None 
None 
None 
None 
None 
None 
Celite 
orene 
Hydrated Lime 
Morene 


to grd., 


COVAUA OOH SZ 
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CMU Minin 
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Bare steel rod 
None 
Bare steel rod 
None 


Hydrated Lime .84 
Celite 97 
* Specimen for 60 cvcle a.c. test. . 


Note: Temperature about 45 to 50 deg. F. Ground wet, raining most of 
time, high wind. 
Readings taken April 11, 1944. 
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coating of asphalt. With all specimens connected in parallel, a 
potential of 50 volts was applied to the connecting busses, and the 
amount of current flow to each specimen was measured, with results 
as shown in the accompanying table. Values of resistance to 
ground were obtained by means of a Megger tester. 

A survey of the values in the table indicate clearly several 
definite characteristics: (1) The thickness of the concrete covering 
had little effect, as witnessed by the similarily of current values 
(and resistances) for the 3-in. and 25-in. specimens; (2) the 
specimens with admixtures gave similar results to all others except 
the asphalt coated, although one specimen showed a markedly 
lower resistance to ground with the Megger tester; (3) the 
asphalt-coating was by far the best insulating medium used; 
(4) similar specimens in the several busses had comparable cur- 
rents and ground return resistance in most cases. 

Some questions have been raised as to whether the differences 
in the ground return distances would cause differences in the test 
results, especially in the amount of electrolysis over a period of 
time. The length of the specimen in the ground (5 ft.) will also 
tend to equalize and reduce the ground resistance because of the 
larger earth volume thus available for conduction. Further 
measurements on ground resistance will be made this fall. Some 
bare rods have been driven into the test plot and it is expected 


Railway Mechanical Engine! 
DECEMBER, 194 


Above: Asphalt waterproofed concrete specimen, 13-in. dia., 1-3-5 mix— 
Below: Plain concrete specimen, 25-in. dia., 1-3-5 mix 


to use them to get some indication of the resistances of the ground 
path itself as a separate quantity from the resistance of the speci- 
men coverings. : 

Current readings have been continued from time to time as 
opportunity afforded and on August 10, 1944, a transformer was 
installed and 60-cycle current applied to specimens 31 and 34 at 
40 volts. This value was selected to give comparable currents 
with respect to the d.c. specimens. The d.c. voltage was reduced 
to 25 volts to cut down the load on the charger and also because 
this is more comparable to the maximum voltage found in some 
cases of service. 

The several sets of readings are seen to be fairly consistent with 
most of the values decreasing somewhat. The initial readings 
were taken during a period of considerable rainfall and the later 
ones during rather dry weather. Of course, the: location being 
near the lake on filled ground, the water level is likely to be 
rather high. 


(Continued on next left-hand page) 


View of field test arrangement showing building, busses, specimens and mateniins faves 
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Sager In 1941 the Nickel Plate ordered fifteen Lima 2-8-4’s. 

ae The performance of these super-power locomotives | 

was so highly satisfactory in making possible the han- 

dling of heavier trains at greater speeds, that the 


Nickel Plate has steadily increased its fleet of this type. 



















Its latest order for an additional fifteen will give it a 
total of fifty-five of these powerful Lima Locomotives 
to meet today’s tremendous traffic demands. 
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1-3-5 mix 


Steel-encased concrete specimen, 10-in. dia., 


The test program was undertaken because of damaging effects 
of current flow to ground through reinforced concrete structures. 
One of the most self-evident methods of minimizing such flow 
and the resultant electrolytic effects on the reinforcing steel is to 
provide better insulation between the steel and the ground return 
path. Various methods have been advocated for this purpose. 
These include the use of a thicker concrete covering, richer con- 
crete, the addition of admixtures to the concrete, steel casing to 
prevent cracking and to exclude moisture, and coating with water- 
proofing material. 


The most important tentative conclusion of these tests to date is - 


that there is little difference in the insulating properties of the 
various methods except in the case of the asphalt coating. The 
specimens with the asphalt coating show current flows of the 
order of only about o that of the other methods. Passage of time 
may modify this result so that further results should be awaited 
before final conclusions are drawn. 

Data on the actual effects of the current flow will, in general, 
have to await completion of the program of measurement of 
the current flow variations. 

One of the suggested methods of increasing the insulating value 
of concrete is to aerate it by various methods. No specimens 
representing this method were incorporated in the field test, 
but some concrete block specimens have been supplied by the 
Portland Cement Association, and the resistance of these blocks 
dry and immersed in water will be determined in the laboratory 


and compared with that of the concrete used in the field test. 


specimens. 

The report is signed by A. E. Archambault (chairman), as- 
sistant engineer, N.Y.C.; H. P. Wright (vice-chairman), as- 
sistant electrical engineer, B.&O.;'R. Beeuwkes, electrical engi- 
neer, C.M.St.P.&P.; D. P. Dickie, Western Union Telegraph 
Company; Paul Lebenbaum, electrical engineer, So.Pac.; P. L. 
Mathewson, assistant engineer, C.N.; W. P. Monroe, consulting 
engineer; G. K. Shands, electrical foreman, Virginian; J. S. 
Thorp, electrical engineer, D.L.&W.; J. M. Trissal, electrical 
engineer fixed property, Ill.Cent.; S.-M. Viele, assistant electrical 
engineer, Pennsylvania. 


Effect of Welding on Bonds 


Assignments given to the Committee on Track and Third- Rail 
Bonds include the effect of rail-end welding on welded bonds 
caused by gas and electric welding and also the question of injury 
to pin-type bonds due to rail-end welding and heat treatment. 
Methods- of prevention were also’ considered in all cases. . The 
experience of members was collected by questionnaire and is 
summed up in the following: 


Effect on Welded Bonds by Building Up Rail 
Ends By the Gas-Weld Process 
Reading.—(12,000 volts a.c.)—Bond used is No. 1 AWG, 61 
strand or rope lay type. Failure of these bonds is greafest in 


sections where rail ends have been built up by the gas-weld 
process, despite instructions to use asbestos wool as a covering, 
which ‘protects the bond ftom the direct efféct of ‘the flame. 
However, the heat used is so severe as greatly to reduce the Ji 
of the bond. It is the conclusion that there is no method: 
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means of which the bond can be protected when gas is used to 
build up rail ends. 

C. M. St. P. & P.—(3,000 volts d.c.)—Bond used is No. 4/0 U 
type, 7 in. long, with standard stranding, gas weld. Bonds are 
seriously damaged in building up rail ends. Bonds are now re- 
moved with a track chisel, the cut being made so that welding 
material is left attached to the rail, this being removed before 
the‘bond is reapplied. 

Pennsylvania.—(600 volts d.c. )—Bond used is 250,000 c.m. 
copper, 147 or 156 strands, with copper or brass sheaths, devel- 
oped length, 16 in. Territory in which welded bonds are used 
is not embraced in the program for rail-end welding. When weld- 
ing has been done in isolated cases, the bond is removed and 
therefore no injury occurs. 

Southern.—W elded bond is used in signal territory and is shown 
on A.A.R. Signal Section Drawing 1047-A. Experience is similar 
to that of the Reading, i.e., failure of bonds is due to heat gen- 
erated when rail ends are built up by the gas-weld process. 

Illinois Central—(1,500 volts d.c.)—Bonds used are No. 4/0 
straight or U bonds, double strand, 61 wires each, igas weld. In 
1942, rail ends on 40 miles of track were built up. Bonds were 
about 16 years old and were covered ‘with asbestos during build- 
ing-up of rail ends. As of date, damage to bonds is not excessive, 
because welders directed the flame away from: the bond. Most 
of the damage occurred on the straight bonds, the majority of 
which were about ready for removal. This railroad does not 
believe it economical to remove and replace bonds during rail 
end welding, because of labor cost; furthermore, 50 per cent of 
the life of the bond would be destroyed in removal and replace- 
ment. 

Tests indicate that the temper of the strands is reduced by at 
least 70 per cent in the initial application of bonds to the rail, 
and still further if the rail ends are built up by the gas-weld 
process. 

Delaware, Lsihigvaanis & Western.—(3,000 volts d.c.)—Bonds 
are No. 4/0 U type; flame weld. Some failures experienced 
in building up rail ends, which is done by welding, a strip 1 in, 
wide by 2% in. long in the center of the rail head. By keeping 
the flame away from the bonds, bond injury is reduced to a 
minimum. No method of preventing injury to bonds is used. 

Southern Pacific—Bonds used are signal welded type, 7 in. 
by 19%. in. diameter rope lay, bronze stand. They have been 
applied on all newly laid rail, none of which, as yet, has had ends 
built. up. In certain districts, where galvanized iron signal bonds 
are installed around the joints, welded bonds have been applied 
for broken rail protection inside of the joints. However, not 
enough rail ends have been built up in these latter cases to arrive 
at any definite conclusion, although it is believed that the bonds 
would be damaged if left in place. 

American Steel & Wire Company.—Some years ago, tests were 
made to determine the actual temperature of the bond conductor 
close to the terminal. Both traction (No. 4/0) and signal (7 by 19) 
bonds were used. Tests were made with the oxy-acetylene flame, 
it being the opinion that more heat would thus be transferred 
than if the electric arc were used, because with the latter the 
heating is more localized near the top of the rail. The tests 
showed that the use of wet asbestos packing materially reduced 
the temperature of the bonds; in actual practice, however, it 
is seldom used. The table records the results obtained in the 
laboratory; the location listed in the table refers to the distance 
of the terminals of each bond on either side of the rail joint. 


Laboratory Tests of Bond Protection 


Type of Protection Location, Temp. Breaking Required 
bond used in. eg. F. load B.L. 
Of a Asbestos 3&2 575 4,400 4,200-5,000 
BW! fii. UD. None ~ 2&9 1,000 3,560 4, "200- ~ft "000 
_ _.. Seer Asbestos 3&2 760 3,930 3, "250- 4, "225 
a cae. Ge None 2&8 990 4,100 3, "250- 4, "225 
BD2 7222.4. Asbestos 2&9 310 5,400 3,250-4, "205 
} 1 eee t None 3&9 985 5,500 3, "250-4, "205 


It will be noted that in these tests the packing is effective in 
lowering the temperature of the bond, and at the same time does 
not improve the breaking load. 


Effect on Welded Bonds By Building Up Rail 


Ends By the Electric-Weld Process 


Reading: (12,000 yolts a.c.)—-Has .had. no experience, but 
believes that this method would cause miuch léss damage to bonds 


ig sae is” “experienced with the gas-weld process. 


sega (Continued on next left-hand page) 
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The Soo Line has applied Franklin 
Type E Boosters to its 5000 Class 4-8-4 
locomotives and thereby gained a sub- 
stantial increase in capacity. 

The additional power provided by 
the Franklin Booster permits the haul- 
ing of heavier trains over the severe 
grade out of Minneapolis. 


On the road the Booster aids the lo- 








NCREASED CAPACITY 


comotive in maintaining its schedule 
by furnishing extra power to move in 
and out of sidings, to accelerate quickly 
to road speed, and for other grades and 
tight spots. 

These advantages can be secured by 
any railroad through the application 


of Franklin Type E Boosters to its lo- 


comotives. 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. 
NEW YORK 


e CHICAGO 











































C. M. St. P. & P.—(3,000 volts d.c.)—Has found that it is 
not necessary to protect the welded bonds with this process. 
as the bonds are not seriously affected. 

Southern Pacific—Welded type bonds have been applied on 
all new rail; none of which so far has required building up of 
the ends. Although it is expected that bonds will be damaged 
less by electric rail-end welding than gas welding, pevertheless 
the bonds would be removed and then reapplied. 

American Steel & Wire Company.—No tests have been made 
on bonds where rail ends are being built up by arc-welding, but 
it is believed that damage would be much less, because heating 
of the rail is more localized near the top. 

From the foregoing the following conclusions may be tenta- 
tively drawn: Less lamage to bonds is caused by building up 
rail ends by electric welding than when gas is used, because less 
heat is generated and because the arc can be more rapidly con- 
trolled. The wet asbestos pack constitutes effective protection, 
but is seldom used. In the end, removal of the bond, if of the 
signal type, is the only certain method of preventing injury. 


Injury to Pin-Type Bonds Due to Rail-End © 
Welding By the Gas Process 


Reading.—Uses signal-type railhead bonds on new tail projects 
on its entire system, but has not built up rail-ends in any terri- 
tory where these bonds have been installed. Is of the opinion 
that, if the bonds are to be saved for reinstallation, the rail end 
welding crew should remove the original bond, install a spare 
(which could be used over again several times) and then replace 
the original bond, after cleaning the holes. 

Pennsylvania.— (12,000 volts)—Pin-type rail-head bond is re- 
moved before heat is applied to the rail head. After the rail has 
cooled, the holes are cleaned to remove any deposit and then the 
bond is applied. 

Southern—Uses A.A.R. Signal Section bonds per Drawing 
1048-B. Bonds are generally removed before heat treatment, but 
opinion is equally divided between the advantage and economy 
of retracting bonds for re-use before heat treatment or leaving 
them in place until after the heat treatment is completed, then 
removing and replacing with new bonds. All bonds are installed 
and maintained by the signal department. Unless track forces 
can complete work on a sufficient number of rail joittts to keep 
signal forces busy, it does not pay to remove bonds and have 
signalmen lose time waiting for welders. 

Virginian—Has comparatively few rail-head pin-type bonds in 
electrified territory. However, during recent rail-end welding 
with gas, some bonds were left in the rails. Upon extracting 
the bonds after welding, it was found that the holes had been 
oxidized. It was concluded that there was no advantage in leav- 
ing the bonds in the holes, as most of the bonds were destroyed 
and their presence did not prevent oxidation. It was also found 
that the resistance of a new bond installed in holes that had been 
cleaned was as good as where new holes had been drilled. 

Southern Pacific—Bonds are Signal Section standard applied 
on rail laid only five or six years ago. Because of this, no program 
for building up these rail ends has been established. On the 
comparatively few occasions where a rail head had to be built 
up, it was found that the hole is oxidized if the bond is removed, 
and removal of this film, even if carefully done, leaves the original 
hole larger, and sometimes deeper than before. If the bond is 
left in place,,and removed upon completion of the weld, cleaning 
ef the hole is less of a problem, but the bonds themselves are 
rendered useless. 

General—One member is of the opinion that, temperatures 
being high in rail-end welding, any rail-head bond applied thereon 
suffers severely and should be replaced, or removed before and 
reapplied after the welding operation. 

In the case of pin-type bonds, it may be better to leave them in 
the rail during the welding operation; after the rail has cooled, 
any damaged bonds are removed, the holes inspected and cleaned, 
if necessary, and new bonds installed. This procedure protects 
drilled holes from extreme oxidation and coating deposited by 
the welding operation. 

No specific reference is made to the effect of electric welding 
in any of the replies, although the general impression seems to 
be that bonds are not damaged to as great-an extent as with 
gas welding. 

From the foregoing, practically the same conclusions may 
be drawn for the pin-type bond as for the welded bond under 


(Turn to second left-hand page) 


Assignment No. 2; however, the effect of heat treatment, not 
included in Assignment No. 2, should be added to these con- 
clusions. 

In heat treatment of rail ends, involving higher temperatures 
than for building up rail ends by electric or gas welding, bonds 
must be removed if they are‘to be reused. 

The report is signed by Paul Lebenbaum (chairman), electrical 
engineer, S.P.; J. S. Thorp (vice-chairman), electrical engineer, 
D.L.&W.; B. E. Arias, superintendent telegraph and electrical 
department, National Railways of Mexico; W. P. Bovard, Ohio 
Brass Company; H. F. Brown, assistant electrical engineer, 
N.Y.N.H.&H.; H. H..Febrey, American Steel & Wire Company; 
C. G. Lovell, assistant electrical engineer, C.M.St.P.&P.; H. G. 
McMillan, assistant engineer, N.Y.C.; R. A. Mylius, assistant 
electrical engineer, Virginian; S. R. Negley, electrical engineer, 
Reading ; C. R. Wadham, assistant engineer, electrical department, 
I.C.; L. C. Walters, assistant to vice-president, signal and elec- 
trical, Southern; R. C.‘Welsh, foreman, office of electrical engi- 
neer, Pennsylvania, and H. P. Wright, assistant electrical en- 
gineer, B.&O. 


Improved Lubrication 
For Traction Motor Bearings 


By taking advantage of an incidental detail of design, a 
considerable reduction in the wear of pinion-end bearings 
on General Electric No. 287 motors has been obtained 
on the Boston & Maine. 

_In the view of the motor shown the pinion-end oil well 
is located in the casting below and behind the pinion. 
It so happens that on these motors there is a small cored- 





G-E Type 287-E motor showing location of the cored-out section 
referred to in the article 


out section, the location of which is indicated by the 
curved line. This pocket will hold about a quart of oil. 
Normally, oil for lubricating the bearing is carried up 
from the regular oil well by stranded waste which bears 
against the side of the shaft. On the B. & M., the lubr- 
cation is supplemented by filling the cored-out section 
with oil and carrying four strands of waste from this 
oil to the upper end of the waste in the regular oil well 
above the point. where it contacts the shaft. This proce 
dure adds a sufficient amount of oil to measurably extend 
the life of the bearing and will put lubrication on 4 
monthly basis for 24-hour ‘switching service. 

The scheme was developed by P. J. Hamman, Diesel 
electric foreman of the railroad. 





Rail Mechanical Engine 
oi DECEMBER, 194 




















it, not 
> con- 


atures 
bonds 


ctrical 
gineer, 
ctrical 
, Ohio 
gineer, 
ipany ; 
H. G 
sistant 
gineer, 
tment, 
d elec- 
l engi- 
‘al en- 


ss 


ign, a 
arings 
tained 


il well 
pinion. 
cored- 





section 


by. the 
t of oil. 
ried up 
h bears 


e lubri- 


section 


ym this 


oil well 
proce: 
extend 


n on 4 


Diesel- 


1 Enginetr 
ER, 194 











































































































Recently on a midwestern railroad, 
the water level in a Mikado type 
locomotive receded sixteen and 
seven-eighthsinches below the crown 
sheet. 

The locomotive, however, was 
equipped with four SECURITY CIR- 
CULATORS, which produced a posi- 
tive flow of water over the center of 
the crown sheet. This protected the 
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crown sheet despite the low water, 
and instead of a serious boiler acci- 
dent the only damage was the pull- 


' ing of a few radial crown bolts. 


With SECURITY CIRCULATORS 
suitably spaced from flue sheet to 
door sheet, an ample and positive 
flow of water over the entire crown 
sheet is thus assured in the event of 
a receding water level. 
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TONMILES 


MM TON MILES per unit—per day—per year and for every dollar spent for fuel 
-.. that’s the record of General Motors Diesel Freight Locomotives ...On the Great 


Northern one of the GM Freight Diesels hauls 33 per cent more tonnage with a 25 per cent 
saving in time...On the Missouri Pacific the first GM Diesel broke all existing load and — 
speed records on this road... On the B & M a 5400 Hp. GM Diesel cut 3 hours and 35 
minutes off the schedule of a daily freight train in the short distance of 186 miles ...On 


the Rio’Grande the records show 53.6 more locomotive miles per month, former tonnage 


handled 13.7 per cent faster and an increase of 45 per cent more gross ton miles per day. 
* ON TO FINAL VICTORY — BUY MORE WAR BONDS x 


ELECTRO-MOTIVE DIVISION 


GENERAL MOTORS CORPORATION LA GRANGE, ILLINOIS, U.S.A. 
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Three-Way 
Foot Valve 


A’compressed-air foot valve to be used with 
air tools, air cylinders, air chucks, flash 
welders, forging machines, die-casting ma- 
chines, riveting machines, air vises, and all 
other: air-operated equipment is announced 
by the manufacturer, Keller Tool Company, 
Grand Haven, Mich. 

On tools where it is desirable for opera- 





Three-way foot valve which is protected against 
accidental operation 


tors to have both hands free it facilitates 
rapid handling of work. Safety for the op- 
erator is assured by the kick guard which 
prevents accidental operation. 

This foot valve is furnished in locking 
and non-locking types. The pedal lock on 
the locking type holds the pedal in the 
open position. A touch of the operator’s 
toe releases the lock. A simple adjustment 
of the lever-locking device prevents engage- 
ment of the operating pedal and changes 
the locking type to the non-locking type. 

The valve mechanism is simple. Nor- 
mally, the valve is closed with the outlet 
side open to the exhaust. When the foot 
pedal is depressed, the exhaust closes and 
line pressure is admitted to the device to 
be operated. Upon release of the pedal, the 
air supply stops and the outlet to the ex- 
haust is again opened. 


bs 





NEW DEVICES 


Joint Sealing and 
Anti-Seize Compound 


_A. pipe-joint, stud- and bolt-thread com-. 


pound which is composed of a high per- 
centage of superfine metallic lead particles 
suspended in an unctuous medium is recom- 
mended by its manufacturers, I. H. Grancell 
Company,:1601 East Nadeau Street, Los 
Angeles, Calif., for a variety of railroad 
uses. The product is marketed under the 
name Bestolife Lead Seal No. 270 Joint- 
Sealing and Anti-Seize Compound. 

The compound is said to lubricate threads 
as a joint is being made up and permits the 
threads to be cold when drawn together in 
tightening. By reducing friction, the com- 
pound prevents fusion of the threads, galling 
or seizing. Fittings can be drawn up to their 
maximum points and tight shoulder-to- 
shoulder contacts made. The compound is 
not a cement and does not harden on. lines 
carrying steam, air, water or oil. It can be 
applied with a brush and may be left ex- 
posed to the air without any change in its 
characteristics, 

Suggested uses are on staybolts, frame 
connection bolts, firebox studs and bolts, 
threaded parts of superheater units, throttle 
valves and ‘rigging, steam and exhaust pip- 
ing, feedwater heaters, boiler feed pumps, 
injectors, stokers, gages and air-brake lines. 
It can also be used to lubricate rod and link 
pins to prevent wear. 


Shankless 
Twist Drill 


The Republic Drill & Tool Company, Chi- 
cago, is introducing a high-speed drill with 
a continuous flute which is produced by roll- 
forging and hot-twisting and which is driven 
by a removable taper shank or “drill- 
driver.” This tool, originally developed by 
an engineer of the Ford Motor Company, 
has been used as a standard for years by 
that company but is only now being manu- 





Drills are inserted in a drill driver and replaced only when worn out. The drill 


driver requires only infrequent replacement 





factured for use in the general tool market. 

Among the advantages claimed for this 
drill is one of lower initial cost per drill. 
This is offset somewhat by the cost of drill- 
drivers. The usable portion of the flutes of 
the new drills is from 25 to 40 per cent 
greater than that of conventional high- 
speed, taper-shank drills. The shankless 
drill is tougher and stronger because of its 
heavier web construction and the neck or 
driver end is toughened by heat treatment 
to resist torsional strains. These factors 
contribute to reduced drill breakage. The 
accuracy and concentricity of the drills is 
said to equal that of the conventional types. 
There are 135 sizes of drills between % in. 
and.2 in. diameter which require the use of 
seven different sizes of drill drivers. These 
drivers are hardened and ground tools made 
to withstand severe service and their life is 
equal to that of a considerable number of 
the shankless drills which are used in them. 


iDiesel Air Filter 


The Far-Air Diesel air filter for engine 
intakes announced by Farr Company, 2615 
Southwest Drive, Los Angeles 43, Calif, 
has a capacity of 2,200 to 3,200 cu. ft. per 
minute. As illustrated, the filter, weighing 
45% Ib., is complete and ready for attach- 





ES 


Filter for Diesel engine air intakes 


ment. It is composed of four separate filter 
panels of herringbone-channelled fine wire 
screen 2% in. thick. They are mounted with 
spring clips on a steel frame which permits 
easy removal for cleaning or changing while 
the unit is in normal operation. The overall 
size of the unit is 14 in. by 14 in. by 22% 
in., and the actwal filter size is 834 in. by 
22 in. by 2% in. 
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U. P. Diesel Goes 1,049,000-Miles . 
Without Major Overhaul 


DikseEt-electric locomotive No. 9-M-1A 
of the Union Pacific, one of six normally 
assigned to its. Kansas City-Denver run, 
completed more than 1,049,000 mi. from 
August, 1940, to September.30, 1944, with- 
6ut a major overhaul and, accordirig to 
present plans, it will not be shopped’ until. 
sometime in 1945..The performance of this 
locomotive follows those of the “City of 
Denver” of the U.-P. Chicage..& North 


Western, each of which traveled more*than - 
3,000,000 mi. in eight years without being * 


shopped for repairs. 


Construction of Streamliners 
Awaits Release of Materials 


THAT a new era of streamline passenger- 
train construction awaits the release of 
materials and manpower is indicated by 
plans recently disclosed by several railroads, 
including the Great Northern; ‘the Louis- 
ville & Nashville; the Chicago & North 
Western; the Illinois Central ; the Atchison, 
Topeka & Santa Fe; the Chicago & Eastern 
Illinois ; the Southern Pacific; the Chicago, 
Rock Island & Pacific ; the Pere Marquette ;. 
the New York Central and the Northern 
Pacific. 

In some instances, locomotives and cars 
have been definitely ordered while in others, 
the program for the construction of the 
trains may extend over a period of three 
to five years. 


Shop and Equipment 
Programs 


Atchison, Topeka & Santa Fe—The 
Santa Fe has begun a program for the re- 
building of 1,500 50-ton box cars in its shops 
at Topeka, Kan., because: of the manpower 
shortage, which limits the force to 350 men, 
the output per day since November 1 has 
been six cars. 

Chicago, Rock Island & Pacific. This toad 
has begun complete reconstruction and re- 
arrangement of its coach yards and shops 


total cost of $1,190,000. Included in the 
project will be the relocation of wheel pits 
and water, air, steam and gas lines, and 
the construction of a new testing labora- 
tory, oil-storage building, steel, machine, 
cabinet, electric, pipe, tin and airbrake 
shops, and office, locker and stock rooms. 
The new yard will have nine service tracks 
Separated by concrete platforms and one 
track for handling spare wheels. An auto- 
matic car washer will be installed through 
which trains will pass as they are brought 
into the yard. 

Reading—The Reading has authorized 
the reconversion of 20 consolidation type 
Steam locomotives of 2-8-0 wheel arrange- 
ment into modern 4-8-4 type freight locomo- 
tives in its Reading, Pa., shops at a cost of 
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at Chicago, which will be completed at a ~ 


approximately $2,800,000. New tenders will 
be applied to the engines. Construction is 


Sehéduled: to .bevin in May, 1945 and the 


program calls for an.output of two locomo- 
tives each month. : 

St... Louis-San Fronciscon=The trustees 
of the-Frisco have been authorized by the 
federal district court at St. Louis to spend 
$549,500 for the ‘purchase of: seven Diesel- 
electric ete f locomotives.. 


Train Communication: Tried 
in France 


A 90-MILE test run, featuring can eis 
radio communicatioti, was -made recently 
somewhere in France, by.an operating. bat- 

. talion-of the Military Railway Service, and. 
“encouraging results” now have.been re- 
ported by the Office of Director General, 
M.R. S. 

This was accomplished by’ the use of 
radio, Two 4-lb. “walkie-talkie” sets were 
borrowed from the C. B. S. Signal Section, 
and installed on the front and rear end of 
the train. 

_ During a 90-mile round-trip, perfect com- 
munication was maintained all the time, 
except for a few moments while passing 
through a tunnel. At one station during a 
layover, the possibilities of radio for yard 
operations were tried out. It was found to 
be of great value in a switching yard, since 
car numbers could be given directly to the 
operator as ‘they were read off, eliminating 
the written tabulations and delay in carrying 
them from the yard to the operator. Now 
the yard men are reported to favor quick 
adoption of the plan. 


Emphasis on Freight Diesels 
Heavy in ’44 


DEVoTING a section of the November issue 
of its Monthly Comment on Transportation 
Statistics to Diesel locomotives, the Bureau 
of Transport Economics and Statistics of 
the Interstate Commerce Commission di- 





rects attention to Association of American” 
Railroad figures which reveal that the new 
Diesel-electric freight locomotives installed 
by.-Class I line-haul roads during the first 
nine months of thisyyear showed an aggre- 
gate tractive force in.excess of the freight 
steam tractive force added in the same 
period—18.9 million pounds, compared with 
18.5 million pounds. The I, C. C. Bureau 
calls this “relatively heavy. emphasis. on 
freight service Diesels” the “most interest- 
ing and, perhaps, significant feature of these. - 
1944 figures from a long run standpoint.” « 
The A.A.R: figures show that all Diesels © 
installed in the first nine months of this year 


-had-ari aggregate tractive effort of 41.4 mil- 


lion pounds, -The I. C, C. Bureau calculated 
“that this increment in less than one year 
“was equivalent to approximately 35.3. per 
cent of the entire tractive force of locomo- 


‘ tives of this type reported by Class I line 


haul railways at the end of 1943, after nearly 
two-decades of growth.” 


Trolley Gives Current for Cook- 
ing on Swiss Dining Car 


DESPITE a growing raw material short- 
age, and similar difficulties confronting 
Swiss industry, the Swiss Federal Railroads 
attempt to do what they can to modernize 
rolling stock, advises the Official Informa- 
tion Bureau of Switzerland, in New York. 
This agency now reveals that early this 
year, a new type of first- and second-class 
passenger car was inaugurated, which re- 
duced the tare from 40 tons (heavy and 
medium weight coach) to 28 tons. Pri- 
marily intended for use by light express 
trains, these cars cost about 180,000 Swiss 
francs each. 

This bureau also announces a new type 
dining car which is being put in service. It 
features a trolley, whereby current for the 
electric stove in the kitchen is obtained 
directly from the overhead power wire. The 


car weighs 33 tons, 15 tons less than the ' 


old cars. 








Orders and Inquiries for New Equipment Placed Since the Closing 


of the November Issue 


Freicut-Can Onpers 





met’ No. of cars Type of car Builder 
ee © eee ee 3? Diesel-elec. pass. ......... i 
Great Northern ............2% ea. “ ‘Dieselclec. pasa. eS OEP YE TT: Electro Motive 
Missouri Pacific ’.... 2:.....:-: 1,000 ie eee American Car & Fdry.. Co. 
Freicnt-Car Ingurrizs 
Central of Georgia ........... 100-200 <2" 50-ton’ pulpwood ...... 0.0... 05. ccc eeeeees 
Chi St. Paul, Minneapolis GEER CRE DE EST 5 lee SN EA EES BRE S AREA 5 
& Omaha oc Se ens « NEES, « >! Se AE TATE AS SO Ae ORD TOR Bevasae Bie 2 
Grand Trunk Western :....... 500 Se Ha ake de ee Ae ees 
Great Nosthern «> 6560.4 0580.7 500 ME 6 VEE ore. gs. sa a e-dnic wus e oak cents 
New York Central -........... ,000* 70-1 eis wih Sow fact le ben eee 
ew York, Chicago & St. Louis 500 EE ao Dal ala. fos sys scocu's. can dbekatetans 
Passencer-Car Onpers 
Road No. of cars Type of car “ Builder 
Great Northern ................ POCA WME Foi ee Fic cd Pullman- Standard 
1 Authorized by -Federal District Court at Chi tise between Chicago and St. Louis. 
Cont, ag, ,220 each. Expected to effect a yearly om i of “$25,000. Will release three steam loco- 
3For “Em 


ome purine Builder.” ne five ‘streamline traitis will cost $7,000,000. 


urgh & Lake E 
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THIS, “TRAIN” NEVER TRAVELED AN INCH... 
BUT IT’S MADE A MILLION STOPS 


Railroad men who visit the Westinghouse Air Brake research laboratory 
are impressed by the stationary freight train equipped with the “AB” 
brake. | 
On this 150 car train involving 7527 feet of brake pipe, complete 
with hose and fittings, any conceivable operating condition can be 
simulated and brake performance observed. 
_ The test train is constantly under use in analyzing brake perform- 
ance, studying train handling for given operating conditions—a never- 
ending search for better brake control. 


- 


73 Years of Pioneering 


WESTINGHOUSE AIR BRAKE COMPANY, WILMERDING, PA. 


Cars equipped with AB Brakes have an extra margin 2 
of performance that lets them meet increased require- 
ments. The best way to anticipate the expanding 

_ needs of tomorrow is to install AB’s today. 





TO PERMIT TODAY’S TRAINS TO 
MOVE AT SHORTER INTERVALS — 
WITH HEAVIER LOADS AT HIGHER 


SPEED—SAFELY. 
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CATERPILLAR TRACTOR Company.—Lyle 
E. Hill has been returned to the engine sales 
department of the Caterpillar Tractor Com- 
pany, Peoria, Ill, as head of the depart- 
ment’s railroad power division. Mr. Hill 
has served Caterpillar as a priorities super- 
visor and special traveling representative of 
the purchasing department for the past two 





Lyle E. Hill 


years. In the railroad power division, he 
will contact U. S. and Canadian railroads 
in furthering the sale. of. Diesel-electric 
switching locomotives, in conjunction with 
the several manufacturers who power their 
locomotives with Caterpillar engines. Mr. 
Hill joined the Caterpillar Tractor Com- 
pany in 1941 after having served for more 
than 19 years with the Chicago & North 
Western. He received his machinist *ap- 
prentice training with that railroad and sub- 
sequently served as a motive-power officer. 


+ 


Briccs CLARIFIER ComMPpANny; M. N. Dan- 
NENBAUM ComPANy.—The Briggs Clarifier 
Company has appointed the M. N. Dan- 
nenbaum Company, Houston, Tex., as its 
distributor in east Texas and the Gulf coast 
territory and McGregor & Werner, Inc., 
Washington, D. C., as its distributor in 
Maryland, Delaware; and the District of 
Columbia. 

* 


NaTIONAL Batrery Company.—C. P. 
Judge, an engineer of the Westinghouse 
Electric & Manufacturing Company, with 
headquarters at Wheeling, W. Va., has re- 
signed to become divisional manager of the 
Pittsburgh district of the Gould Commercial 
division of the National Battery Company. 
Leslie E. Howard has been appointed sales 


engineer ‘for the Spokane and Salt Lake | 


City tefritories of National and A. J. Miller 
has been made sales engineer for the De- 
troit district. 

- 


WortHINGTON Pump & MACHINERY 
CorPporaTion.—William J. Van Vleck, 


assistant manager of the Philadelphia, Pa., 


district office of the Worthington Pump & 
Machinery Corporation, has been appointed 
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manager of the company’s Atlanta, Ga., 
office to succeed Edward Sauverman, who 
has resigned to engage in another line of 
business. C. W. Camp, formerly with the 
Crocker-Wheeler Electric Manufacturing 
Company for 38 years, has become asso- 
ciated with Worthington as consulting engi- 
neer. 
Sd 


Lima Locomotive Works.—Albert Jay 
Townsend, who has been appointed vice- 
president. in charge of engineering, as an- 
nounced in the November issue, is a gradu- 
ate of Michigan University with a degree 
in mechanical engineering (1915). He be- 
gan his career with Lima as calculator in 
1917. Following military service as master 
engineer with the American Expeditionary 
Force itt 1918, he returned to Lima in July, 
1919, and subsequently served successively 
as chief calculator, mechanical engineer and 
chief mechanical engineer. 


¢ 


Lukens STEEL Company.—Herbert B. 
Lewis has been appointed manager, ma- 
chinery division, of the Lukens Steel Com- 
pany and its subsidiaries, By-Products Steel 
Corporation and Lukenweld, Inc. Mr. Lewis 
had. been associated with the Brown & 
Sharp Manufacturing Company, Provi- 
dence, R. I., for the past 25 years. 


° 


AMERICAN BRAKE SHOE CoMPANY.—The 
Henry Marion Howe Medal of the Ameri- 
can Society for Metals has been awarded 
to three members of the staff of the Amer- 
ican Brake Shoe Company’s metallurgical 
laboratory at Mahwah, N. J., Earnshaw 
Cook, chief metallurgist ; J. A. Fellows, as- 
sistant chief metallurgist, and R. A. Flinn, 
assistant metallurgist, for the best paper 
to appear in the Society’s publication 





John S. Hutchins 


“Transactions.” The metallurgists’ paper 
described a quantitative study of the trans- 
formation reaction of steel from high to 
low temperatures as related to heat treat- 
ing practices. 

John S. Hutchins, vice-president in charge 
of sales of the Ramapo Ajax division of 
the American Brake Shoe Company, has 





a, 


been appointed tothe newly created posi- 
tion of executive vice-president of the divi- 
sion. Following his graduation frorit- Yale 
University in.1925, Mr. Hutchins joined 
the operating and engineering department 
of Ramapo Ajax...He subsequently served 
in the sales department and was sales man- 
ager for two years before his‘ eleyation to 
a vice-presidency. "nk 


Robert Boyd Parker™has. been appointed 
assistant to the president of the American 





Robert Boyd Parker 


Brake Shoe Company. His duties include 
sales research and coordination, and re 
sponsibility for liaison between the com: 
pany’s metallurgical and .research labora 
tories and the sales and production staff 
of its 59 plants. Mr. Parker was graduate 
from Yale University. 


Sd 


REPUBLIC STEEL CorPorATION.—Plans fot 
a large expansion ‘in its production ané 
sale of high-strength, low-alloy steels t 
meet anticipated postwar demands for light 
weight equipment in the transportation fielé 
have been announced by the Republic Sted 
Corporation. N. J. Clarke, vice-presidenl 
in charge of sales, stated that Republic 
acquired license rights for the manufacturt 
of Cor-Ten and Aldecor steels, which i 
will market in addition to its own trad 


marked product, Republic Double Strengti 


Steel. Cor-Ten is a patented steel producti 
by Carnegie-Illinois Steel Corporation, aml 
other subsidiaries of the United States Sted 
Corporation, and Aldecor, the result of 
search by the Alloys Development Corpo 
tion of Pittsburgh, Pa., was developed } 
the Republic Steel Corporation. 


5 


AMERICAN WELDING Company.—W. 4 
Cornish, superintendent, has been appoint 
in full charge of the Carbondale, Pa., plat 
and office of the American Welding Com 
pany, wholly owned subsidiary of the Ame 
ican Car and Foundry Company. Mr. Co 
nish joined the plant in February, 19! 
and was appointed assistant superintend® 
in 1921 and superintendent in 1932. 
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D. J. Murray MANUFACTURING Com- 
paNY.—Henrik J. Eklund has been ap- 
pointed chief engineer of the D. J. Murray 
Manufacturing Company, Wausau, Wis. 
Mr. Eklund has been associated with the 


| posi-@designing and development of paper and 
e divi-—pulp mill machinery, both in the United 
1-Yale—States and Finland, since 1933. 


joined Sd 
rtmenti Kropp Force Company.—J. E. White, 
servedi roject manager in charge of construction, 
S$ man-Borocurement and equipment for the new 
tion toBjiant of the Kropp Forge Aviation Com- 
pany, Chicago, has been appointed sales 
engineering representative in northern II- 
linois for the Kropp Forge Company, with 
headquarters in Rockford, IIl. 
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AMERICAN CAR AND Founpry CoMPANY. 
Otto Kuhler, industrial designer in the 
railroad field, has been retained by the 
American Car and Foundry Company as 
design engineer of passenger-train car 
equipment for the postwar period. Under 
e arrangement made the American Car 
and Foundry Company will have the ex- 
lusive benefit of his services beginning 
ovember 1. Mr. Kuhler studied electrical 
and mechanical engineering in European 
schools and is a graduate with a degree in 
nechanical engineering of a prominent 
European technical university. He came to 
the United States in 1922, working in Pitts- 
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Otto Kuhler 


burgh, Pa., for a time as a commercial 
artist. He subsequently turned his atten- 
tion to the railroad field and developed a 



























which i design for a streamline locomotive which 
. tradtBwas described in the July 25, 1931, issue of 
reng 


¢ Railway Age and which has since, with 
some modifications, developed into the 
standard for locomotive design. Soon there- 
after, Mr. Kuhler became associated with 
American Locomotive Company and, in 
ollaboration with engineers of that com- 
pany and of the Chicago, Milwaukee, St. 
Paul & Pacific, was responsible for the 
tyling of the “Hiawatha” trains. He was 
also retained by the Baltimore & Ohio as 
4 consulting engineer and supervised the 
conversion of many of the railroad’s trains; 


producti 
ation, af 
ates Stetl 
ult of re 
- Corpor 
eloped by 


y—M. 4 
appointe 


‘i im and designed streamline trains for other 
on al Tailroads. He also has designed buses for 


the Baltimore & Ohio and for White Motor 
Company, a subway car for the City of 
Philadelphia, Pa., and stations for the Mil- 
Waukee and the Rock Island. . He .is.the 


Mr. Cor 
ary, 1914 
srintendet 
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author of a book for children “On the Rail- 
roads,” and is co-author with Robert S. 
Henry of the Association of American Rail- 
roads of “Portraits of the Iron Horse,” 
which outlines the history of the American 
locomotive. More recently he has been 
actively engaged in the development of 
postwar designs in travel, motive power, 
cars and stations. 


Tuomas MacHINE MANUFACTURING 
Company.—Charles H. Slaughter has been 
appointed national sales manager for the 
Thomas Machine Manufacturing Company, 
Pittsburgh, Pa. Mr. Slaughter received 
his education in mechanical engineering at 
the Carnegie Institute of Technology and 





Charles H. Slaughter 


the Virginia Polytechnical Institute. He is 
also a graduate of Cumberland University 
with a law degree. He began his industrial 
career as an engineer and designer for the 
American Steel & Wire Company, the Car- 
negie-Illinois Steel Corporation, and the 
Jones & Laughlin Steel Corporation. Mr. 
Slaughter subsequently established his own 
machine-tool agency in Texas. Later he 
became general sales manager of the former 
Wilmarth & Morman Company of Grand 
Rapids, Mich., and general manager of the 
Kent Machine Company, Cuyahoga Falls, 
Ohio. Before joining the Thomas Machine 
Manufacturing Company, he was general 
sales and dealer relations manager for Lib- 
erty Plans, Inc., Hamilton, Ohio. 
& 

CoprpeRWELD Steet Company.—F. E. 
Leib, who has been in charge of the Wash- 
ington office of the Copperweld Steel Com- 
pany, has been appointed assistant general 
manager of sales and C. H. Jensen, as- 
sistant electrical engineer, has been ap- 
pointed electrical engineer of the company. 





Army-Navy E Awards 


DeVilbiss Company, Toledo, Ohio. 
Third award. 

Gould Storage Battery Corporation, 
Depew, N. Y. Second award. : 

Koppers Company, American Ham- 
mered Piston Ring Division, Baltimore, 
Md. Third award. 

Silent Hoist Winch & Crane Com- 
pany, Brooklyn, N. Y. Fourth award. 

Union Switch & Signal Company, 
Swissvale, Pa. ; 


CARNEGIE-ILLINOIS STEEL CORPORATION. 
—John A. English, sales engineer of the 
Carnegie-Illinois Steel Corporation, Chi- 
cago, has been promoted to assistant man- 
ager of railroad materials sales. 

* 


DoAtt Company.—The DoAll trade 
school, organized in July, 1941, has moved 
from Minneapolis, Minn., to new and larger 
quarters at 254 North Laurel Avenue, Des 
Plaines, Ill. 

¢ 


KENNAMETAL, INc.—Bennett Burgoon, 
Jr., for several years representative at Rock- 
ford, Ill., for Kennametal, Inc., Latrobe, Pa., 
has been appointed district manager in 
charge of the company’s Detroit, Mich., 
office, which has been moved to larger quar- 
ters at 5531 Woodward avenue. 

* 


, DURAMETALLIC CorPORATION.—Samuel A. 
Schaeffer has resigned as vice-president and 
general superintendent of the Clarage Fan 
Company of Kalamazoo, Mich., to become 


active president of the Durametallic Cor- 


poration of Kalamazoo. Mr. Schaeffer had 





S. A. Schaeffer 


served as president and chairman of the 
board of the Durametallic Corporation for 
many years prior to his new association 
in an active capacity. 

* 


O. C. Duryea Corporation.—H. S. Kep- 
pelman, for the past two years assistant di- 
rector—cars, railway transport division of 
the Office of Defense Transportation, has 
been appointed vice-president of the O. C. 
Duryea Corporation, with headquarters in 
New York. Prior to his appointment with 
the O. D. T., Mr. Keppelman was superin- 
tendent, car department, of the Reading, 
with which railroad he had been associated 
in various capacities since 1906. 


GENERAL Exectric Company.—W. S. 
Leggett has been appointed district manager 
of General Electric Company’s transporta- 


‘tion division, Cleveland, Ohio, to succeed 


the late Fred V. Gantt. Mr. Leggett joined 
the General Electric’Company in 1906. - 
* 


Untrep States RusserR CoMPANY.— 
Herman A. Everlien has been appointed 
general sales manager of the mechanical 
goods division of the United States Rubber 

(Continued on second left-hand page) 


593 





DECEMBER, +" 







OCOMOTIVE 
HAT ARE MAKIN 
TE. 



















MERICAN railroading today is de- (ti ICR CMA icexe 


A manding more of locomotive 





Weight on Drivers ... . . 280,000 lbs. 
builders than ever before. American Weight of Engine . . . . 467,000 Ibs. 
Locomotive Company is maintai ing Cynics may Ses 26x32 _ 

Diameter of Drivers ... . . 74ins. 
its long reputation for “delivering the Boiler Pressure . . . . . . 270Ibs. 
goods”—in locomotive design and Tractive Power ... . . 67,000\Ibs. 

Tender Type ... . . . 12-Wheeled 


construction. Part of an urgent job 

whe tha 4.8.4 nen shoves bas Locomotive designs developed by 
American Locomotive Company have 
been, are, and will continue to be 
powerful factors. in American railroad. 
the Rock Island. operating efficiency and economy. 








of ten completed early this year by 
American Locomotive Company for 
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Company, and Walter F. Spoerl, merchan- 
dise manager. 

Herman A. Everlien began his career as 
a clerk in the sales department of the old 
Revere Rubber Company, Chicago, which 
was later consolidated into the United States 
Rubber organization. He became chief clerk 
in the Revere office, and a salesman in 1913, 
being responsible for all territory between 
Chicago and Hastings, Neb. In 1920 he 





H. A. Everlien 


went to Pittsburgh as a mechanical goods 
sales manager and in 1924 was transferred 
to New York as manager of branch sales. 

é 


Batpwin LocomotrvE Worxs.—At the 
request of the government, the Baldwin 
Locomotive Works is letting out among 
several hundred sub-tontractors, orders for 
parts for locomotives now under construc- 
tion for the government, in order to aid 
small business in many areas and so spread 
employment. The orders call for boilers, 
ashpans, tender frames, dome casings, cabs, 
steam pipe rings, throat jackets, frame 
crossties, spark pipes, valve motion forg- 
ings, cylinders, connecting rods, pipe nip- 
ples, boiler test studs, reverse links and 
others. The great need for locomotives de- 





C. D. Allen 


veloped in ,early 1943. Since then Baldwin 
has searched the industrial east and middle 
west for firms capable of turning out parts 
for these engines. When a plant has been 
chosen, trained Baldwin men remain on the 
scene to coach executives and foremen, stay- 
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S. W. Moser 


ing as long as is necessary to smooth out 
production schedules. 

S. W. Moser has. been appointed Diesel 
service manager for the Baldwin Locomo- 
tive Works, with headquarters at Eddy- 
stone, Pa. G. W. Burnett has been ap- 
pointed eastern regional supervisor of Diesel 
service, also with headquarters at Eddy- 
stone. J. F. Kirkland has been appointed 





W. H. Russell 


western regional supervisor, with headquar- 
ters at 627 Railway Exchange building, 
Chicago. ‘C. D. Alléh has been, appointed 
transportation sales engineer for the Pacific 
Coast district sales office at San Francisco, 
Calif. C. D. Allen has been in charge of 
inspection and field service for steam and 
electric locomotives for Baldwin at Phila- 
delphia, Pa., for the past three years. Pre- 
viously, he had been associated with the 
Central Vermont, the Canadian Pacific and 
the Canadian National for 12 years and 
with Manning, Maxwell & Moore, Inc., and 
the J. S. Coffin Jr. Company, from 1926 
to 1941. . 

W. H. Russell has been appointed dis- 
trict manager of the southwestern district 
sales office of the Baldwin Locomotive 
Works with headquarters at St. Louis, Mo. 
Mr. Russell was: graduated from Illinois 
University. W. H: Russell formerly was 
associated with the Illinois Central for sev- 
eral years, with the American Locomotive 
Company in Cleveland, Ohio, for seven 
years, and, prior to joining Baldwin, with 
the Elastic Stop Nut Corporation of 
Newark, N. J. 








Lee Hiccrnson CorPorATION; KErm 
INSULATED WIRE & CABLE CoMPANY.—The 
Lee Higginson Corporation has purchase tly, N. 
all of the stock of the Kerite Insulated Winga gradu 
& Cable Co., Inc., sole manufacturers gffdegree i 
Kerite Insulation, which is used in railroai[He was 
power and telegraph services and in subftice ship 
marine and electronic applications. Thipany at - 
long-established policies of the Kerite Com ory ins 
pany, and the management responsible fg ompan: 
them, will be continued. get 
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Mr. VERNon Car MANUFACTURING Coxges 22 © 
PANY.—George L. Green has been appointed llied | 
vice-president in charge of sales of t pales ma 
Mt. Vernon Car Manufacturing Compangfowing 3} 
or the ° 

E, J. 1 
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George L. Green 


icago 

has been 

a division of the H. K. Porter Compamiower, | 

of Pittsburgh, Pa. Mr. Green was former: Chica 
sales manager, railroad and allied industrie 

for the Elastic Stop Nut Corporation. J. D. 

is a graduate of Yale University (1931) allind mec! 

subsequently served for ten years with titistrict, 


Union Asbestos & Rubber Company, Chi 
cago, as sales engineer, salesman, and 
sistant vice-president, railroad sales. J. M. 
+ Mf the K 
a., has 
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Merritt-CHaPpMAN & Scott Corpor 
TION.—Frederic E. Lyford, trustee of th 
New York, Ontario & Western, has 
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signed, to become assistant to the chairm 
of Merritt-Chapman & Scott Corp., 
struction and ‘marine salvage engineers # 
contractors. Mr. Lyford was born at W2 
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urchaseerly, N. Y., on January 20, 1895, and is 


red Winga graduate of Cornell University with a 
urers g—degree in mechanical engineering (1916). 
railroaiaHe was employed variously as an appren-- 
| in suMitice ship fitter by the Bethlehem Steel Com- 
ns. Thipany at Sparrows Point, Md., and as a fac- 














ite Com ory inspector by the Allied Machinery 
sible fulicompany at New York until the first World 





Nar when he became a first lieutenant, 
. S. Army, attached to the air service 
bs an observer. In 1919 he rejoined the 
Allied Machinery Company as assistant 
sales manager at New York, and the fol- 
owing year, entered sales promotion work 
or the Tioga Mills at Waverly. Mr. Ly- 
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General 


E. J. FEASEY, special engineer in the me- 

hanical department of the Canadian Na- 
ional, has been appointed chief inspector 
bf Diesel equipment with headquarters at 
fontreal, Que. 





R. D. Jounson has been appointed as- 
sistant fuel supervisor of the Minneapolis, 
St. Paul & Sault Ste. Marie, with head- 
huarters at Minneapolis, Minn. 





E. J. CRAwForD, master mechanic of the 
hicago & North Western at Clinton, Iowa, 
has been appointed superintendent of motive 
Compatiower, Western district, with headquarters 
s formetlit Chicago. 
industrie 
ration. H@ J. D. Husuin has been appointed rule 
(1931) alind mechanical instructor, Southern Ontario 
rs with tiMistrict, of the Canadian National, with 
ipany, Ulleadquarters at Toronto, Ont. 
in, and 
sales. 














J. M. Pzerce, general master mechanic 
bf the Kansas City Southern at Shreveport, 
a., has been appointed superintendent of 


| CORPOMBnachinery, with headquarters at Pittsburg, 
stee of tian. 


rn, has r 
W. M. ENGLIisu, superintendent of mo- 
ive power of the Chicago, Indianapolis & 
ouisville -at Lafayette, Ind., has been 
pranted a leave of absence to enter military 
ervice as a colonel. 





Davin R. I. Hourston, general foreman, 
otive power shop, of the Canadian Na- 
ional at Moncton, N. B., has been appointed 
seneral inspector, mechanical department, 
t Montreal, Que. His jurisdiction covets 
he entire system. 













Pump H. Hatcu, mechanical engineer 
f the New York, New Haven & Hartford 
t New Haven, Conn., has been appointed 
eneral mechanical superintendent, with 
tadquarters at-New Haven. 





D. F. Witey, general mechanical su- 
‘rintendent of the New York, New Haven 
he chairmi Hartford at New Haven, Conn., has been 
Corp., ot Ppointed assistant general manager in 
Tge of .engineering, maintenance, and 
hechanical departments, with headquarters 
t New Haven. 
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ford began his railroad service with the 
Lehigh Valley as an apprentice instructor 
at Sayre, Pa., in 1923 and in 1925 became 
assistant general machine foreman. Three 
years later he was named special engineer 
to the superintendent of motive power, at 
Sayre, and soon after became special engi- 
neer to the vice-president there. He served 
as examiner for the railroad division of 
the Reconstruction Finance Corporation 
from 1934 to 1936, when he became assistant 
to the vice-president of the Baldwin Loco- 
motive Works. In 1937 he was appointed 
trustee of the New York, Ontario & West- 
ern. 





Personal Mention 


I. I. SyLvester, chief inspector of Diesel 
equipment, Canadian National, at Montreal, 
Que., has resigned. 


S. T. Kunn has been appointed assistant 
to the general superintendent of motive 
power of the New York Central, with 
headquarters at New York. 


L. A. Porter, whose appointment as as- 
sistant general superintendent, motive 
power, of the Seaboard Air Line with 


headquarters at Norfolk, Va. was an- 


nounced in the November issue, was born 
October 17, 1889, in Culpeper County, Va. 
He is a graduate of Virginia Polytechnic 
Institute (1910) and attended the Uni- 
versity of Edinburgh in 1919. Mr. Porter 
entered railway service in August, 1910, 
with the Seaboard Air Line as a clerk and 





L. A. Porter 


draftsman. From 1912 until 1916 he worked 
successively for the United States Steel 
Corporation and the Richmond Cedar 
Works. He then re-entered the employ of 
the Seaboard Air Line as a draftsman. He 
served as a captain in the 29th Division 
of the U. S. Army in the first World War, 
and was employed at the U. S. Navy Yard, 
Norfolk, from August, 1919, until April, 
1922, when he returned to the Seaboard Air 
Line as a draftsman. In January, 1926, he 
became chief draftsman; May, 1936, me- 
chanical engineer, and in September, 1942, 
. assistant to the general superintendent of 
motive power. : 


(Turn to second lejt-hond page) 


Obituary 
‘J. W. Sutivan, chairman of the board 
of Skilsaw, Inc., died on October 26 at 
Evanston, Ill., at the age of 73 years. Mr. 
Sullivan became president of the company 
in 1926 and chairman in 1942. 
o 


Frep H. McCase of the McCabe Manu- 
facturing Company, Lawrence, Mass., died 
October 26. 

* 
Enocu Bostrum, who has been associ- 


ated with the Osmose Wood Preserving 


Company of America, Buffalo, N. Y., since 
1935, died October 21. He was the inventor 


of Osmoplastic, a product of that company. 





J. D. Wutre, machinist, has been ap- 
pointed mechanical inspector of the Cana- 
dian National, Atlantic region, with head- 
quarters at Moncton, N. B. 


Wi1i1aM NELSON, superintendent of ma- 
chinery of the Kansas City Southern at 
Pittsburg, Kan., has been appointed me- 
chanical assistant to the general manager, 
with headquarters at Kansas City, Mo. 


W. A. BENpeER, master car builder of 
the Alton at Chicago, has been appointed 
assistant to the general manager, with head- 
quarters at Chicago. 


Paut V. Garin, assistant engineer of 
tests of the Southern Pacific, has been ap- 
pointed engineer of tests, with headquarters 
as before at San Francisco, Calif. 


R. W. DANIEL, master mechanic of the 
Chicago, Indianapolis & Louisville at La- 
fayette, Ind., has been appointed acting 
superintendent of motive power, with head- 
quarters at Lafayette. 


E. R. GorMAN, superintendent of motive 
power and machinery of the Chicago, St. 
Paul, Minneapolis & Omaha (part of the 
North Western System), at St. Paul, Minn., 
has retired. Mr. Gorman was born on 
December 3, 1879, at Gorman Town, Minn. 
He entered railway Service in April, 1900, 
as a. locomotive fireman in the employ of 
the Chippewa Valley & Northern, a road 
owned and operated by the Arpin Hardwood 
Lumber Company, Bruce, Wis. In Septem- 
ber, 1901, he became a locomotive fireman 
on the Western division of the Omaha. He 
was promoted to engineman and transferred 
to the Northern ‘division in February, 1907, 
but left that company’s service in May, 
1908, to go with the Northern Pacific, work- 
ing out of Missoula, Mont. In May, 1912, 
Mr. Gorman was appointed traveling engi- 
neer of the Northern division of the Omaha, 
with headquarters at Spooner, Wis. In 
December, 1915, he became trainmaster of 
the division, and in May, 1917, acting as- 
sistant superintendent of the Western divi- 
sion, with headquarters at St. James, Minn. 
He was appointed permanently to the latter 
position in November, 1917. In 1919 he 
was transferred to the Eastern division, 
with headquarters at Eau Claire, Wis., and 
in 1920 became superintendent of motive 
power and machinery. 
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on train communication 


“UNION” 


INDUC TR COR INICATION 


DEPENDABLE voice communicatiot 


“Union” I.T.C. (Inductive Train Com- 
munication) system provides depend- 
able, practicable two-way voice com- 
munication between vehicles on a train, 
between trains, and between trains and 
wayside points. 

‘ It is the only train communication 
system designed exclusively for railroad 
use, by. men who know railroad needs, 
and proved through years of regular 
railroad service. 


~ 





f regular 





For ease of maintenance, too, “Union” I.T.C. is the answer 


Today’s traffic demands maximum 
availability of locomotives and 
cabooses—they must be serviced 
speedily and efficiently. 


Maintenance of “Union” Inductive 
Train Communication apparatus 
will not introduce any added delay 
to the return of the vehicles to road 
service. It is designed so that the 
time required for terminal checking 
is held to a minimum. 


These are some of the reasons: 


1. Transmitter, receiver, and power 
units are mounted on separate trays 
which slide into the equipment box 
and are locked in place. 


2. Connections are all of the plug-in 


type, firmly fastened to the back of 
the box. Locking the tray in place 
automatically establishes the con- 


. nections; pulling it out automati- 


cally breaks them. 


3. Trays are light enough to be han- 
dled by one man, and are fitted with 
a convenient handle for carrying. 


' 4, Wiring within the equipment tray 


is coded and arranged in orderly 


' fashion for easy tracing. Other ele- 


ments such as resistors are grouped 
together and mounted for convenient 
replacement. Everything is made 
readily accessible. 


So on the score of maintenance, too 
—for dependable train communica- 
tion, U: nion I.T.C. is the answer. 


UNION SWITCH & SIGNAL COMPANY 


SWISSVALE 


- 


NEW YORK CHICAGO | 


ST. LOUIS 


PENNSYLVANIA 





SAN FRANCISCO 








Pepro C. Moraes, who resigned in 1943 
as general superintendent of motive power 
and machinery of the National Railways 
of Mexico, has returned to his former posi- 
tion, with headquarters as before at Buena- 
vista Station, Mexico City, D. F., succeed- 
ing Santos Fierro, who has been assigned 
to other duties. Mr. Morales entered rail-° 





Pedro C. Morales 


way service in 1894 as an apprentice in the 
employ of the Inter-Oceanic at San Lazaro, 
and in 1897 he went with the National de 
Tehuantepec as a foreman, later becoming 
master mechanic. In 1903 Mr. Morales went 
with the National Railways of Mexico 
where he held several minor positions until 
1911 when he was appointed assistant gen- 
eral superintendent of motive power and 
machinery, with headquarters at Mexico 
City. In 1913 he became general superin- 
tendent of motive power and machinery, 
with headquarters at Mexico City. He re- 
signed from this position in 1916; returned 
to it in 1920; resigned again in 1925 and a 
few months later was again appointed gen- 
eral superintendent of motive power and 
machinery. In 1935 he retired; in May, 
1941, was appointed to his former posi- 
tion; in January, 1943, resigned, and on 
September 1, 1944, again reappointed. 


Orto J. Prorz, superintendent of motive 
power of the Chicago & North Western 
at Chicago, has been appointed superintend- 
ent of motive power and machinery of the 
Chicago, St. Paul, Minneapolis & Omaha 
(part of the North Western System), with 
headquarters at St. Paul, Minn. A sketch 
and photograph of Mr. Protz appeared in 
the December, 1943, issue of the Railway 
Mechanical Engineer at the time-of his ap- 
pointment as superintendent of motive power- 
at Chicago. 


J. C. Srump, superintendent of motive 
power of the Chicago & North Western at 
Chicago, has been transferred to the North- 
ern district, with headquarters at Chicago. 


Master Mechanics and 
Road Foremen 
. F. L. Baxer, assistant master mechanic 
of the Chicago & North Western at South 


Pekin, Ill., has been appointed master me- 
chanic, with headquarters at Chadron, Neb. 
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W. Stewart has been appointed district 
master mechariic of the Manitoba district 
of the Canadian Pacific, with headquarters 
at Winnipeg, Man. 


B. B. BARRETT, assistant master mechanic 
of the Louisiana & Arkansas, has been ap- 
pointed master mechanic, with headquarters 
as before at Minden, La. 


J. M. Jerrrey, general-enginehouse fore- 
man of the Illinois Central at Chicago, has 
been appointed assistant master mechanic, 
with headquarters at Markham (Chicago). 


H. P. Cox, master mechanic of the Chi- 
cago & North Western at Chadron, Neb., 
has been transferred to the position of mas- 
ter mechanic at Clinton, Iowa. 


A. J. PENTLAND, district master mechanic 
of the Manitoba district of the Canadian 


-@ Pacific, with headquarters at Winnipeg, 


Man., has retired. 


Car Department 


Harvey A. Harris, whose promotion to 
master car builder of the Alton, with head- 
quarters at Chicago, was reported in the 
November issue, was born at Renick, Mo., 
on September 11, 1893, and entered railway 
service on July 1, 1912, in the car depart- 
ment of the Wabash at Moberly, Mo. He 
later served as car repairer and car inspector 
until January, 1916, when he became joint 
interchange inspector of the Alton and Mis- 
souri-Kansas-Texas. In January, 1922, he 
became car foreman of the M-K-T, and in 





Harvey A. Harris 


the following year car foreman of the 
Alton, serving at various terminals. In 
June, 1925, Mr. Harris was appointed gen- 
eral freight car foreman at Bloomington, 
Ill.; in October, 1931, general car foreman, 
and in 1942 general foreman of the car de- 
partment. 


Shop and Enginehouse 


Tuomas P. DuGan has been appointed 
general supervisor, boiler inspection and 
maintenance, of the Delaware & Hudson. 


R. W. Biacxsirp, general inspector of 
shop methods, Canadian National, at Mont- 
real, Que., has retired after nearly 49 years 
of continuous service. 


H. Asxew, foreman in the tin and pipe- 
fitters’ shop, car department of the Canadian 


National at Point St. Charles (Montreal), 
has been appointed general inspector of shop 
methods with headquarters at Montreal, 


Que. 
Obituary 


Wittram M. Anperson, who retired in 
1937 as master mechanic of the Chicago, 
Milwaukee, St. Paul & Pacific, with head. 
quarters at Lewiston, Ment., died recently 
at San Diego, Calif. 


| Trade Publications 


Copies of trade publications described 
in the column can be obtained by writ. 
ing to the manufacturers, preferably 
on company letterhead, giving title 
State the name and number of thi 
bulletin or catalog desired, when it is 
mentioned. 
















Precision LatHes.—South Bend Lathe 
Works, South Bend 22, Ind. Catalog 100-D, 
illustrated in color, has sections on toolroom 
lathes; quick-change gear lathes; larg 
swing lathes; plain change gear lathes; 
turret lathes; attachments, features, an 
specifications. 


4 


Cuttinc Toots.—Robert H. Clark Com 
pany, 9330 Santa Monica Boulevard, Bev 
erly Hills, Calif. Catalog No. 44 descrip, 
tive of entire line of Clark adjustable cut 
ting tools, with diagrams and illustration 
of actual operations, specifications, ani 
prices. 





4 


Bortnc, Drittinc AND MiLLiInG Ma 
CHINES.—The Ohio Machine Tool Com 
pany, Kenton, Ohio. Bulletin 1000—Ohi 
Dreadnaught horizontal boring, drilling ani 
milling machines, illustrated. 


SwitcHinc Locomotives. — Fairbank 
Morse & Co., Chicago. Eight-page bulletis 
and folder. Contains complete general speci 
fications for F-M 1,000-hp. 120-ton Diesd 
switching locomotives, plan and elevatioi 
drawings, also a calculated performan¢ 
chart showing the power consumption ail 
tractive force developed at various speed 

aa 


MACHINE LuBRICATION INSTRUCTIONS: 
The Cincinnati Milling and Grinding M: 
chines, Inc., Cincinnati 9, Ohio. Sixty 
two-page booklet of lubricating instructios 
and specifications for Cincinnati milling 
grinding, broaching and lapping machiné 
Lubrication diagrams. 


* 


“HARDSTEEL” Toots.—Black Drill Cor 
pany, Division of Black Industries, 140 
East Two Hundred Twenty-Second stret 
Cleveland 17, Ohio. Twenty-four-page 
lustrated manual containing revised table 
on drilling speeds recommended for dril- 
ing hardened steels, amplified instructio® 
on the correct ptocedure for wet and df 
drilling, and complete new information # 
the application of Hardsteel in tool bit 
and tool tips used in machining hard, toug! 
steels and abrasive copper and aluminw 
alloys. 
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RAILROAD MEN REALIZE THE NEED FOR STILL 
IN TRANSPORTATION SERVICE FROM : 


Help for Proper Care| 


hops, Maintenance- 








NEW PRODUCTS, CONSTANT RESEARCH FOR 


Concedl Lubnicalddn OF AMERICAN RAILROADS! 


fl New Diese! Lubricants and Fuels: Socony- i Lubrication Research: Socony-Vacuum Re- 

Vacuum pioneered Diesel lubrication and has search Laboratories are constantly improving 

kept ahead of Diesel development with new Gargoyle present products and developing new products to 

Lubricants to meet today’s severe service. help increase the efficiency of your operations and 
: preserve your hard-working equipment. 

Gargoyle Line for Steam Locomotives: 














Socony-Vacuum’s complete line of Gargoyle 
Lubricants includes the correct oil or grease for every 
moving part in every type of steam locomotive. 


Engineering Service: Socony-Vacuum has a 
staff of experienced railroad lubrication engi- 
neers whose sole responsibility is to work with you on 
















your problems. Their recommendations are backed 

ty For Trucks, Buses, Autos: On proved, low- by the greatest lubrication experience in the world. 

cost performance, Socony-Vacuum’s automo- 

tive lubricants have become favorites of truckers, bus 

operators and motorists. They’re dependable pro- 
tection for railroad ‘‘feeder’* equipment. 












GARGON/¢ 


y Complete Line of Shop Lubricants: Through 
78 years” experience, Socony-Vacuum has de- 
veloped correct Gargoyle Lubricants and correct 
S/V Cutting Fluids and Rust Preventives for every 
machine and operation in your maintenance shops. 





= 


Railroad 


Lubricants 





—————1_s. 
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GREATER EFFORT TO GET THE UTMOST 
THE RAILROAD PLANT. HERE'S... 


of Rolling Stock. 


0f-Way Equipment! 


Socony-Vacuum’s 
y 


78 Years of 


Lubrication Experience 


is at Your Service! 





AR BETTER than anyone else, you rail- 
Fread men yourselves realize the tremen- 
dous job still to be done by American rail- 
roads. You’ve stated it concisely and clearly 
in your messages to the public, as expressed 
by your Association of American Railroads: 


“‘The road ahead calls for still more effort, 
still closer cooperation, in getting the utmost 
transportation service out of our railroad 
plant.” 


Socony-Vacuum is assisting -you in this 
greater effort, by giving you this closer co- 
operation to help solve your greatest problem 
—the preservation of your present railroad 
facilities and equipment. : 


To protect and lengthen the life of your 
rolling stock, our railroad lubrication engi- 
neers are offering you the highest quality oils 
and greases for every moving part—backed 
by the greatest lubrication experience in the 
petroleum industry. 


For puzzling lubrication problems arising 
in your over-worked shops, these same men 
are at your service with the most complete 
line of industrial lubricants in the world. 
Back of them, Socony-Vacuum laboratories 
are working day and night on current rail- 
road needs. 


And for vital maintenance-of-way equip- 
ment—automotive-type Diesels and heavy- 
duty gasoline engines— your Socony-Vacuum 
representative offers the famous Delvac 
Series Oils, now serving the armed services 
on every front. 


All of these Socony-Vacuum Services and 
products are proving invaluable in’ your 
present war effort. And when peace comes, 
they’ll be just as essential in your carefully | 
laid plans to keep maintenance and lubrica- 
tion costs to a minimum. We invite you to 
take full a, of them. 


Socony.Vacuum O12 Go., INC. 


Standard Oil of New York Division « White Star Division « Lubrite Division © Chicago Divisidn « White Eagle Division 
Magnolia Petroleum Company ¢ General Petroleum Corporation of California 


« Wadhams Divisies 
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Molybdenum cast steels make 
tough, wear-resistant parts. 
Our data on practical analyses 
are always available. 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED @ 
FERROMOLYBDENUMe“CALCIUM MOLYBDATE” 


AOL 


RAILWAY MECHANICAL ENGINEER 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 
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. 


of heavy loads and high speeds 
— $tabilize with Barber 


STANDARD CAR TRUCK COMPANY 


ILLINOIS 


So2 SOUTH MICHIGAN AVENUE 
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ON THE ROCK ISLAND 


7 | Alco-G.E. Diesel-electrics 





— 
rd 


a 


How Alco-G.E£. Diesel-electrics Have Been 
Winning the Rock Island’s Endorsement 


1938 — First 1000-hp Alco-G.E. switcher placed in service 
1940 — Three 2000-hp road locomotives placed in service on famous “Rockets” 


1941 — Another 2000-hp road locomotive and the first four 1000-hp road 
switchers. In 1942, these road switchers were released to the U.S. govern- 
ment for overseas duty 


| 1942 ~— Four more 1000-hp switchers ‘ 
| 1943 Six more 1000-hp road switchers 
| a 1944 (As of March 1)— Another five 1000-hp road switchers FS 
Lamm 
Se Oo a ew aa eketey | Teka a's - 
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Aico-G.E. road switchers, available 97 per cent 
“2 of the time, slash motive-power requirements and 
~ Speed up freight schedules; also reduce engine- 


house expense. 


Ox two Rock Island operations—totaling 

525 miles—four 1000-hp Alco-G.E. units are han- 
dling the entire motive-power job:.switching, ac- 
cumulating trains, and hauling them on the road. 
One result of this versatility has been the release 
of seven steamers for other work and the elimina- 
tion of the cost of maintaining servicing stations 
for them. One terminal, on each operation, ade- 


quately cares for all the fueling, inspection, and > 


maintenance needs of the diesel-electrics. 


Because they are designed for combination. road 
and switching service, the Rock Island makes 
full-time use of their 97 per-cent availability. On 
road trips, these 1000-hp diesel-electrics haul 1350- 


switching jobs. At both types of work they are 
making such effective savings in time that freight 
schedules have been speeded up—despite an in- 
crease in traffic. 


The substantial savings produced by the Alco- 
G.E. diesel-electrics on the Rock Island indicate 
how effectively you can use them to speed present 
war traffic and at the same time lower your oper- : 
ating cost to meet future competition. 

Our engineers. will be glad to survey your system 
and give you the benefits of our combined total of 
more than 150 years of railroad experience. And 
because we build all three types of motive power— 
diesel-electric, electric, and steam—we can im- 








ton trains up long, curving grades of more than one 


+ partially recommend the one which is economically 
per cent. Between road trips they are kept busy on 


best suited to your particular needs. 





These Features Adapt Aico-G.£. Diesel-electrics Particularly to Road and Switching Service 


| 


SWING-BOLSTER TRUCKS and 40- 
foot truck centers for a smooth ride 


ELECTRIC 


ELECTRIC DRIVE can use all engine 
Dower for traction at any speed 


and GENERAL 


EXCELLENT VISIBILITY from cab for 
fast, accurate, and safe switching 


TRAIN-HEATING FACILITIES for 
comfortable passenger service 
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234% Nickel Steel locomotive rods, 
one bent cold to show ductility. 


avencreo ano reurenso | EXGEPTIONAL DUCTILITY 


NICKEL STEEL WITH 


renames SON“ \ HIGH TENSILE STRENGTH 


Composition and Typical Properties of Normalized Quenched and Tempered 2%4% Nickel Steel Rods 








; Tensile ANALYSIS 
rae Melt Yield Elong. 
sey gs Pt. No. #s Strength % in < 


per Sq. In. Sq. In 2 In. 


92900 110000 
86500 104500 
86360 104400 
87850 102350 


86000 102250 
83900 104250 
86850 104250 
89500 107050 


89500 107650 
87500 106450 
87000 105600 
88150 104850 


*@ 





Phos. Sul. 


g 
= 


Ni 





027 026 
034 032 
034 032 
037 025 


035 027 
035 027 
035 025 
035 025 


030 025 
035 027 
035 027 
035 027 


2.69 
2.69 


271 
271 
2.65 
2.65 


2.71 
2.71 
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Specimens Taken from Mid-Section of Prolongations of the Forgings 











The above table compiled by the American Locomotive Company a 

shows the chemical compositions and mechanical properties of some / i Catalog “C” 
normalized, quenched and tempered nickel steel front, main and back a CT makes it easy for 
rods recently produced as replacement rods for locomotives being | // j pale oe ema 
speeded up and rebalanced. These values are typical of replacement {/J j dustrial applications 


.tod forgings recently tested by that company. 3 ‘= / E Niel, metal 
Quenched and tempered nickel steel forgings provide high tensile “Haggai gf instructions. Why not 


strength and ductility, combined with unusual toughness and high © sendfor yourcopy today? 
fatigue strength—qualities which tend to obviate breakage and assure 


long, ‘trouble-free service when employed in heavy duty machinery * MV, - kK / # 











THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street, New York 5,N-Y. Jo, 
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guosed- More DIESEL 


a Major Locomotive Advantage 














The opposed-piston Diesel which 3. Is efficient... usesonly .37 pounds 
powers Fairbanks-Morse Locomotives: of fuel per brake-horsepower-hour. 


1. Provides 2000 horsepower. Thusa 4. Is dependable... so dependable 
6000-horsepower locomotive requires that the U. S. Navy has specified it 











only three Diesels. repeatedly for that most’ exacting 
2.. Is simple . . . has relatively few °*VIC® ~Powermeg submarines. 

aa small parts .. . requires few adjust- Fairbanks, Morse & Co., Fairbanks- 
ments ... is quickly serviced. Morse Building, Chicago 5, Illinois. 





“Co” BUY MORE WAR BONDS 
y for 
klets 
n in- 
tions 
lurgi- 
rking 

not 


day? 





. N. Y. 


© 1944, Fairbanks, Morse & Co. 
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SUPERIOR 


3-WAY FLUE ROLLER 











This Tool Saves 80 per cent 
in Time and Labor 


EXPANDS 
PROSSERS 
FLARES 


at One Time 















Available for 
Prompt Shipment 


eetetge® 





The use of the Superior 3-Way Flue Roller 


assures even expansion, a tight joint and 


correctly formed contours— quickly and rene 
pistor 

economically. | the c 
equip 

locom 

The rolling action expands the tube in the locom 
sheet, forms a prosser on the water side “tye 
and flares the end of the tube in one well 
operation. The expansion and prossering is high 
accomplished without scoring the tube. Prime 
offici: 

LESLI 


road: 
assur 
ideal 


Prevents. Flues From Becoming Distorted 
Eliminates Fire Cracking in the Firebox End 





5 1 
Eliminates the Hazard of Flying Chips 
SUPERIOR RAILWAY PRODUCTS CORP. 
7501 Thomas Boulevard, Pittsburgh, Penna. 
W. 0. MARTIN CADE-DWYER COMPANY ROSS ANDERSON BEN H. LOBDELL THE HOLDEN CO. 


: < N LES! 
! DELPHIA, PA MONTREA (ey-W, F-48) 
- 75 . 
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LESLIE REGULATING VALVES of the spring-loaded internal pilot, 
piston-operated type, have served the most prominent railroads in 
the country for many years. Typical railroad applications of our 
equipment are: heating passenger coaches with steam from the 
locomotive, heating cars in coach yards, -train sheds and auxiliary 
locomotive appliances, steam-heating of offices, control towers, 
wash-rooms and shops, controlling steam or compressed air used 
in operating machinery, oil-burning equipment, etc. 


UNFAILING DEPENDABILITY of Leslie Regulators, due to extremely 
high standards: of materials; workmanship and inspection, is the 


Primary consideration in their selection by railroad engineering 
officials. 


LESLIE-TYFON WHISTLES are also widely used on American rail- 
roads. Their powerful, clear-cut tones and long lasting qualities, 
assure effective and uninterrupted performance and give them the 
ideal qualifications for railroad service. 





——— 


LESLIE CO. * LYNDHURS 
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30000 PISTON RIWG \ 


3 


TYPES SIZES  \ 


The smallest piston ring we make 
(you couldn’t get it on your little 
finger) is used in the watch-like 
mechanism of the torpedoes that 
are helping to snip Japan’s lifeline. 

The largest piston ring we make 
(it’s.over. 30 feet around) has done 
and is doing duty on over three- 
fourths of the Liberty ships whose 
wakes are writing V's for Victory 
all over the Seven Seas. 

And in between these two ex- 
tremes are 30,000 other types and 


Buy Extra War Bonds—and Keep Them! 


68 


sizes of piston rings—for which 
we have patterns in our foundry. 
This tremendous range of ring 
patterns, always available, made 
American Hammered a unique 
source of supply for the most di- 
versified requirements. . 
Another important service asset 
is know-how ... and that has been 
strikingly expanded during the 
war years. The PORUS-KROME* 


/ 


treatment that increases the life of 


piston rings two—three—and even | 


four times, and the new alloy rings § 
with double the tensile strength of F 
any pre-war product, will let you 
demand more from your piston 
rings .. . and get it. 

Rings in every size—of every 
type—for every purpose make this 
the best place to bring your ring 
problems. Koppers Co., Inc.— 
American Hammered Piston Ring 
Division, Baltimore 3, Md. 
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ON MANY REPEAT ORDERS 


ATTEST TO THE ADAGE 


“The Proof of the Pudding 
is in the EATING”. . . 
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AAR. coi springs 


from the dangers of Ov 


shocks 


erload 


Style A-6-A 


HOLLAND 


Uncle Sam olut: 
Uses Volute ; d 


Springs on 


Signal Corps Photo - 7 
Absorb excess shocks otherwise trans- 


ieee I} LF L Rl mitted to the car, lading and track. 
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THIS BIG GIRL“ can DO THE JOB ALONE! 


THIS BIG Pennsylvania passenger locomotive was designed to make 
the long, fast haul from Harrisburg to Chicago. Heavy trains and 
hills often made two locomotives necessary to maintain schedules— 
but this big girl can do the job alone. 

NATIONAL Seamless Boiler Tubes have given excellent ‘service 
under the most severe conditions. Case histories in other locomotives 
show that NATIONAL Seamless Tubes (Walls Without Welds) have 
lasted 1% to 2 times as long as the type of tubes used before. 

Where cinder cutting is severe, NATIONAL seamless heavy ended 
tubes have proved to be the answer to this troublesome problem. 
The thicker metal at the firebox end gives longer life, cuts down 
replacements and allows more miles on the rails. 

On retubing jobs, the easy workability of Nationat Seamless 
boiler tubes saves hours of time and gets locomotives back in service 
that much quicker. Considerable less splitting waste is encountered 
at end of NATIONAL tubes during rattling operations. 

All Nationat Seamless Boiler Tubes are made from completely 
killed, i.e., thoroughly deoxidized steel and therefore have better 
creep properties at high temperatures, while the uniform density, 
freedom from laminations and sound metal structure of deoxidizied 


steel provides superior heat transfer characteristics. Every tube is Reblog three come avicler ta9 common: experience 
completely annealed. We will be glad to send you our bulletin. Ne ee eee ee a ene 


ao WIT 


GB NATIONAL TUBE COMPANY 
a Pittsburgh, Pa. 


WeLps Columbia Stee] Company, San Francisco, Pacific Coast Distributors 
heat United States Steel Export Company, New York 


meee DD STATES STEEL 
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SERVING THE 


BULK PLANT 
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e--Pipe Line ==Product Line 
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SYNTHETIC RUBBER PLANT 
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Cut w 
 § potent 

SINCLAIR TANKER TANK CARS es : 
load a 
power 


increa: 
SINCLAIR produces oil from more than 8000 a network of many. thousands of Sinclair 9... 
wells located in the United States and Dealer stations. equip: 
Venezuela. PRODUCES basic material for manufacture of § hss oj 
MANUFACTURES all types of petroleum synthetic rubber in one of the largest butadiene § can e 
products in 10 modern refineries processing plants in the United States. 


Alloy 
90,000,000 barrels of crude oil annually. PRODUCES highly specialized lubricants and 


DISTRIBUTES petroleum products through fuels which are used by more than 150 
2000 wholesale bulk plants which also service American Railroads. 


Typtcal Simclaw Refinery, Transportation and Distribution Units. 


Sinclair is America’s outstanding manufacturer of lubricants. 


SINCLAIR REFINING COMPANY, RAILWAY SALES, NEW YORK * CHICAGO °- 


72 


SAINT LOUIS * HOUSTON 
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FOR SAVING WEIGHT WITHOUT LOSS OF STRENGTH 
—No Other Material Can Equal ALLOY STEELS 


Cut weight and you increase the 
potential for speed, for greater pay- 
load and for reduction in haulage 
power needed. Cut weight and you 
increase the potential for profits,too. 


As a means for saving weight in 
equipment of every type, wéthout 
loss of strength, no other material 
can equal alloy steels. 


Alloy steels provide highest strength- 
to-weight ratios—hence, they may 
be used safely in smaller sections 
to reduce weight or to reduce area 
of parts or equipment. 


Also Carbon and Stainless Steels—S 
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They possess: highest degrees of 
hardness—and thus provide the 
resistance to wear essential to long 
service life, and low maintenance 
cost in moving parts. 


Alloy steels are exceptionally tough, 
too. They resist severe shocks and 
concentration of stresses. And they 


also resist corrosion, fatigue, heat 
and cold. 


Republic—world’s leader in the 


— 


production of alloy steels—is ready 
to offer you its unequalled expe- 
rience in obtaining the maximum 
benefits from these fine steels. Name 
the date and we'll gladly send a 
metallurgist to talk to you. 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES @ CLEVELAND 1, OHIO 


anof: vision e Culvert Division 
Products eSteel and Tubes Division 

nm ¢ Truscon Steel pany 

s Building, NewY: 7, N.Y. 











How # ENEMIES of METALS 
are being defeated in typical uses by Inco Nickel Alloys 





ABRASIVE SCALE particlesham- 
mer at the seats of blow-off 
valves... corrosive and erosive 
hot waters add their destruc- 


tive force. Yet the first Monel . 


trim on a T.Z. valve used by 
the New Haven was still in ser- 
vice after 12 years! A recent 


count showed 272 of 331 New ' 


Haven locomotives equi 
with Monel-trimmed T.Z. 
valves. A New Haven execu- 
tive writes“... The Monel seats 
have given very satisfactory 
service... very few have been 
renewed...” INCO Nickel al- 
loys defeat abrasion. 


EROSIVE STEAM, direct from the locomotive boiler, blasts 
with full force at the inner cylinders of steam separators, 
often causing failure in as little as 3 months. Over 4 years 
ago, the Dri-Steam Products Co. fabricated a new-type 
separator of Monel. Since then, with more than 300 in 
service, not one Monel separator has failed! In addition to 
long life, the Monel separator costs 30% less... weighs 
only half as much as separators made of the metal former- 
ly used. INCO Nickel alloys defeat erosion. 











CORROSIVE WATERS cannot 
harm the fine (.006”) wires 
that form the Knit Metal Mesh 
feedwater filters used by the 
Vermont Central R. R. The 
14” x 20” pads provide 15,000 
square inches of filtering sur- 
face with a million meshes to 
snare dirt, scale and oil from 
the feedwater. They are easily 
cleaned with steam or any or- 
dinary solvent ... resist break- 
age and corrosion because they 
are knit of strong, tough, cor- 
rosion-resistant MONEL.INCO 
Nickel alloys defeat corrosion. 





TEMPERATURES TO 750° F....more 
than 200°F. beyond the limit 
usually considered reasonable for 
bronze valves...and pressures to 
400 psi. had to be handled by 
valves in Burlington Engine No. 
3012, built in 1935. Walworth 
built valves with all-Monel bodies 
were installed. Now, after more 
than 1,150,000 miles of service, 
the majority of the original Monel 
valves are still at work. Burling- 
ton states: “Monel valves are one 
of the few foolproof parts of a 
locomotive.” INCO Nickel alloys 
defeat high temperatures. 














FATIGUE . .. 100,000,000 flexings a 
year must be withstood by the 
pendulum used in the Code 

tter built by the Union 

Switch and Signal Company. The 
transmitter, operating directly 
through track rails to wayside sig- 


under its control: The 

which vibrates as much as 
100,000,000 times a year is made 
of fatigue-resistant “Z” Nickel. In 
years of service, not one “Z” Nick- 
el transmitter spring has worn out. 
INCO Nickelalloys defeat fatigue. 











HEAVY STRESSES, corrosive gases and abrasive grit gang 
up on locomotive boiler feed pumps. Sending 110 to 200 
gallons of water into the boiler at a rate of 74 to 80 strokes 
per minute, the pump must withstand heavy stresses. The 
rods are exposed to grit, sleet and corrosive gases.. 


making 
vital parts of these pumps from Monel. INCO Nickel alloys 
defeat heavy stresses. 
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NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y. 
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ENGINE-DRIVEN 
EQUIPMENT 


@ America’s greatest streamliners 
have luxurious comfort—cooling 
and lighting—continuous and uni- 
form — supplied by Waukesha 
Engine-Driven Air Conditioning 
and Generator Units. 

Stepped-up operating schedules 
and super-comfort have captured 
the cream of America’s passenger 
traffic for these great trains. Wau- 
kesha, light, economical, depend- 
able, engine-driven units make an 
important contribution to this op- 
eration. 

They are independent of: train 
movement, weather conditions or 








location—impose no parasite load 
on the locomotive—are entirely 
automatic and serve on demand. 

Nearly a decade of outstanding 
service, with millions of miles of 
operation, have tested and proved 
this Waukesha equipment. The ex- 
perience and recommendations of 
railway men directly concerned with 
its operation and maintenance have 
resulted in added. refinements and 
improvements. As soon as manufac- 
turing authority is granted, this 
equipment will be in production 
and available for your requirements, 
Write us today. é 








WAUKESHA MOTOR COMPANY, WAUKESHA. WISCONSIN | 
he atgessr BRuaclders 7 a Dhl , evcgene - 
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9) what goes on INSIDE that counts 





Inside an engine, little 
things make a big lifference 


TAKE piston rings of identical design. Variances in 


width, thickness, diameter, flatness, or circularity, may . 


be so little that they cannot be detected by the naked 
eye. Yet, inside an engine, these little things can affect 
performance as much as 50 per cent or more. 

Pedrick precisioneered piston rings deliver full power 
for longer life because they are precise in every way. 
Precision of dimensions and characteristics is assured 
by special manufacturing processes, developed through 
long years of experience . . . and by constant checking 


America's No. 1 Christmas Gift — 
A WAR BOND 


76 














RE teseeccen, 
= 





“Comparator” greatly magnifies ring ends to 
make possible precision-check of all angles 
by our carefully trained laboratory technicians. 
In locomotive air pumps, motor-driven air com- 
pressors, maintenance-of-ways equipment, auxiliary 
locomotive equipment, mechanical stokers, and all 
types of Diesel, gas and oil engines, you’ll find Pedrick 
precisioneered piston rings giving extra-long, trouble- 
free service. j 
_ Wiikentnc Manuracrurine Co., Philadelphia 42, 


Pa. In Canada: Wilkening’ Manufacturing Co. (Can- 
ada) Ltd., Toronto. 


frecisioneered PISTON RINGS 
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EerPiIcAL 
DIESEL 
LUBRICATION 
PROBLEMS: 


5. Liner Wear 


Wear on Diesel liners is commonly con- 
centrated in the high-temperature belt 
near the combustion chamber. This is 
largely attributable to the inherent in- 
ability of most lubricating oils to “wet” 
hot metal surfaces. 


Unlike spark ignition engines in which 
a partial vacuum in the combustion 
space during the intake stroke assists in 
drawing oil toward the upper compres- 
sion rings, Diesels operate at or above 
atmospheric pressure in the combustion 
space which tends to drive oil away from 
the rings. 


It is imperative then—to prevent rela- 
tively dry operation in the top piston 
ring high-temperature area—for the lu- 
bricant to have high-temperature ad- 
hesion characteristics. 


To achieve this high adhesion factor 
under all operating conditions in RPM 
DELO Diesel Engine Lubricating Oil, 
a special compounding material was 
added. With this. additive, RPM.DELO 


will’ not run away from hotsurfaces, 


thus preventing metal-to-metal contact 
on hot-running engine parts. 


A typical example of the effectiveness of 


RPM DELO in preventing liner -wear- is 
offered by the Chicago, Rock Island and 


Pacific Railroad. One of its’ “‘Rocket”’ 


( 


These charts of one of the tests required by the Army in certifying oil for use in combat equip- 


ment, graphically. illustrate (right) marked jin 


Diesel powered locomotives ran 157,- 
076 miles‘on RPM DELO without an oil 
change, with liner wear of only .001 in. 


Other causes of liner wear minimized by 
RPM DELO include: 


1. Corrosion caused by carbonic and’ 


other acids at low temperatures, 

2. Scuffing of liners from rocking of 
piston rings:in worn grooves. 

3. Scoring and scratching of liners due 
to stuck piston rings. 


Reducing liner wear to a remarkable 
degree is but one of RPM DELO’s advan- 


ase of liner wear in upper cylinder zone due to 
‘Inability of straight mineral: oll. to’ provide. full lubrication’ of this high-température area; and 
“[left) reduction of liner wedr by ability of RPM. DELO to stick fo these hot — 


tages in solving Diesel engine mainte- 
mance problems. Its other properties 
include: The ability of RPM DELO to 
eliminate ring sticking, to stop exces- 


" sive deposits on rings and ports, and to 


prevent bearing corrosion. 


RPM DELO has world-wide distribution 


and is marketed under the following 


names: RPM DELO, Caltex RPM DELO, 
Kyso RPM DELO, Signal RPM DELO, 
Sohio RPM DELO, and Imperial RPM 
DELO (concentrate). Ask your Diesel 
engine manufacturer or distributor for 
the RPM DELO supplier in your vicinity. 


Write on your letterhead for free booklet on RPM DELO, 
Standard of California, Dept. T-12, San Francisco, California 


Liner from Rock Island "Rocket" engine 
showing wear of only .001 in. after 157,076 
™iles on RPM DELO without an oil change. 


STANDARD OF CALIFORNIA 
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LEM'S SET ON US 
PUTTIN’ IN GARLOCK 
PACKINGS SINCE HE TOOK 

THAT MACHINE FIXIN’ JOB 


IN THE WAR PLANT 

















Have You Tried 
GARLOCK 777? 


This popular packing is recommended for hot or cold 
water service; for steam service on piston and valve 
rods of engines, and for steam piston rods of low pressure 
pumps. Quality-controlled construction assures depend- 
able performance. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK | , 
In Canada: The Garlock 
Packing Company of Canada 
Limited, Montreal, Quebec , 
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TIMKEN 


RAILWAY ROLLER BEARINGS 
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HE NEW EVERSEAL Mechanical Metallic 
Packing is the result of more than fifty years of 
packing ‘experience, research and exhaustive prac- 
tical tests. It is.designed for either superheated or 
saturated-steam locomotives. 


Avoid all valve and piston rod steam leaks to effect 
marked economies in fuel and assure clear vision on 
right of way. 





 Iustration showing how spring pressure causes New Everseal 
Packing to maintain steam-tight condition, continuing to grip 
the piston rod tightly in spite of wear 


EVERSEAL ee) Cut. 
Packing Ring | 


eda ; 


Costs in , 
NEW EVERSEAL 
! Packing Ring 
NEW EVERSEAL Six Segment Packing, Bronze and i . After 18 Months 
Cast Iron Construction, assures a service life double : 


or treble that of either packing alone. Interchangeable \ of Service 
with all other packing. — y 


BADEKER MANUFACTURING COMPANY 


Manufacturers of ‘ ° 
NEW EVERSEAL METALLIC PACKING Write for Full Particulars TODAY 


408-416 So. Hoyne Ave. < Chicago 12, Ill. 


RAILWAY MECHANICAL ENGINEE 











pooneimlL... 
power to JI UP... 


« * 
wih Graham-White 
Sanders 


Write today for detailed information 
: | ley Vane An -)'20)0)0 on t-me te)’ 
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ELECTRIC LOCOMOTIVES 
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Re |= CARS WILL BE AS COMFORTABLE INSIDE 
/* AS PIPES ARE WELL INSULATED OUTSIDE 


Insutape and Wovenstone help keep passengers satisfie 
by protecting pipes from the ravages of weather, 
thus assuring a continuous supply of steam 
for comfortable coach and car interior temperatures. 
This will be an important factor in providing 
the type of travel that will attract passengers. 





Because Insutape and Wovenstone aid 

in providing a warm, comfortable trip — 
it is the standard insulation on a majority 
of the nation’s railroads. 


UNION ASBESTOS 


MEANS PROGRESS IN INSULATION 
AND RUBBER CO. 





310 S. MICHIGAN AVE. CHICAGO 4, ILL 
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NO SPRING PLATES 
NO-SPRING PLANKS 


COSTS NO MORE! 


The A.S.F. Ride-Control Truck (A-3) makes possible 
material iricreases in freight-train speeds when used with 
long-travel, easy-riding coil springs. Thus, the cars 
under which it is used can carry more revenue tonnage 
in any given period. And increased speeds that provide 
faster overall schedules and service at lower unit cost 
are the measure of true operating economy. 


Protection of lading and reduction of car maintenance 
and roadbed wear are additional factors that make this 
truck a sound choice from an operating economy stand- 
point. 


While the Ride-Control Truck is safe for high-speed 
operation, it is in the price and weight range of conven- 
tional freight-car trucks. 











To meet todays needs 




























Almost 5 tons lighter 
— but stronger 
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This Cor-TEN, 50-ton all-welded 
box car, designed and built by 
Pullman-Standard, will carry 2 
over 443 tons more payload, : 
yet costs no more. 


eos 


The Division of Engineering 
Research, A.A.R. conducted im- 
pact tests on this car to com- 
pare its strength with thatofthe 
A.A.R. standard box car, at im- 
pact speeds up to 13.3 m.p.h. 

Report states: Neo defects 
were detected in the Pullman 
box car — the stress, in propor- 
tion to the yield point of the 
material, was in general much 
lower in the Pullman box cor 
than in the A.A.R. car, at prac- 
tically all speeds of impact. 





6,000 COR-TEN hopper cars 
each weigh 10,000 Ib. less 


These big capacity, hard-work- 
ing 70 and 90-ton hoppers can 
olga MoM ola Miilols-w ole) olelepielale. 
do. Their condition after six 
j years ~f hard service indicates 
that they will last as long as 
heavier copper-steel construc- 
tion before needing heavy re- 
q pairs. Built by aU ltastelabesiiclale ne 
Olgo Me Vanl-Talaolam Gola olalel mel! ales 
ry, General American and 











F Pressed Steel Car Co. 
L 
i 
13 
; 
f : 
Designed to exceed all 4 
A.A R. strength requirements yet 2 ¥ 
weighs 8,500 Ib. less 7 
1d built by the Gen- < a 
IEdolstyololarehivels g 
this all-fusic 
2O®% COT w 


( , 9 oe 
and tomorrows competition 
| —- build freight cars lighter 





with U-S‘S COR-TEN! 


O alert railroad man needs to be told he 
is facing a period of postwar competi- 
tion from other freight transportation media 
that makes changes in present freight car con- 
struction not only desirable but imperative. 
That these necessary changes primarily in- 
volve the reduction of deadweight—that in 
lightweight construction wath its attendant 
increase in payload capacity, and reduced 
operating and maintenance costs the railroads 
must seek an answer to future competition— 
any railroad man with his ear to the ground 
must agree. The facts are too plain to ignore. 
For only with lighter cars—cars that will 
carry more payload, that will reduce train ton- 


nage, that permit reduction in number of 
locomotives, and that'will mean less expense 
for maintenance of both equipment and road- 
way—is it possible to effect the economies that 
will permit maintenance of streamlined freight 
schedules and more frequent and faster service 
that will attract shippers from other competing 
forms of transportation after the war. _ 

Now with Cor-TEn again becoming avail- 
able, your new freight equipment can be built 
light, with little or no increase in cost, to assure 
you not only top efficiency for today’s opera- 
tions, but to give you worthwhile economic 
advantages in the tough competition that the 
end of the war will surely bring. 


AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and New York-CARNEGIE- 
ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago - COLUMBIA STEEL COM- 
PANY , San Francisco - NATIONAL TUBE COMPANY, Pittsburgh - TENNESSEE COAL, 
IRON & RAILROAD COMPANY, Birmingham . United States Steel Export Company, New York 
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500 bex cars each built 7,600 Ib. lighter 


Built by the Mt. Vegnon Car Manufac- 
turing Company, these modern auto- 
mobile cars, 50'6” long, have a light- 
weight of 55,000 Ib. U-S-S High 
Strength Steels were used in side struc- 
tural members and side sheathing. 
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HOW WESTINGHOUSE SERVES THE TRANSPORTATION INDUSTRY 


Strenuous competition in transportation meam/aM , 
postwar passengers must be handled with. ca 
. delivered swiftly, safely and without o 
accumulated coating of smoke, dust az 
cinders. 
This can be done easily by electronical] 
cleaning air in passenger cars with Precipitron 
THIS EASY INSTALLATION MEANS s hikari gon alain 
iaieanatin padinesin dina simi This new principle is so efficient it removes mo 
than 90% of the dirt, smoke and grime in the aij 
even particles as small as 1 /250,000 of an incl 
Precipitron can be installed readily in the a 
conditioning system of any car, and it is designe 
particularly for easy and infrequent cleaning. 
Precipitron offers an extra benefit in the po 
war scramble for passengers... complete fre 
dom from travel dirt. Your nearest Westingho 
office will be glad to send you a new bo 
B-3420, with complete information on Precipitr 
for passenger cars. Or write es 
Electric & Manufacturing Company, P. O. 


868, Pittsburgh 30, Pennsylvania. J-908 
“Trade mark registered in U.S.A. 


eee @ VVestinghous 


OFFICES EVERY 
e 


Nw A M\ 
mi PAP. 


‘THE ELECTRONIC AIR CLEAN 
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NEWS AND VIEWS ON ELECTR C 
FOR TRAIN, TRACK AND TERMINAL 


The Burlington Railroad Streamliner, General Pershing, traveling between St. Louis and 
Kansas City in April 1939, was the first passenger train to be equipped throughout with | 
fluorescent lighting. With the advent of the modern streamlined train, quality of lighting 
was greatly improved. .. attractive fixtures eliminate glare and increased electric power 
supply automatically increases luminous intensity. 





Fluorescent lighting, water coolers, air cleaning and power supply are reviewed in a 
recent prospectus featuring ‘Development of Electrical Equipment for Standard Railroad 
Passenger Cars’’. Separate specifications are also available for the convenience of railroad 
<a i executives, designers, engineers and car builders, in planning the passenger car of 
vith-ol ‘ » tomorrow — today. 
shout of he 
lust an 











—_ Postwar railroad travel will be greatly stimulated by modernization of station facilities. 
cipitron oF IN) \ A Feeder traffic will be more quickly handled, parking facilities more convenient, waiting 
ves mo > rooms will be more attractive and comfortable. If you are contemplating redesign or ex- 
in the ail 3GNam ” pansion of station, terminal, repair shop, warehouse or office, you will want a copy of the 
fan ings /ADOw “Planning Guide” (B-3350). 
n the a fi | 
; designe 
leaning. | 
1 the po \ Improve the quality of welding and the efficiency of the welder through education. 
lete fre | “Causes and Cures of 14 Common Welding Problems” is the title of a 24-page pocket-size 
stingho ; booklet (B-3326) and a popular wall chart (DC-250). Good tips on safety are fully explained 
1ew bod in ‘Safety in Gas and Electric Welding’’ (B-3458). All three are yours for the asking. 
recipi - ; 
stinghoug (ey ome 
P.O. bg ff” 7 
3-909 Designers and engineers interested in postwar building and conversion are invited to 
make full use of Westinghouse Transportation Engineering facilities and service .. to keep 
abreast of the latest improvements and developments of electrical equipment. For more 
yu ( information or descriptive product literature, call your nearest Westinghouse office. Or 
ES EVERYW write to Westinghouse Electric & Manufacturing Co., P. O. Box 868 Pittsburgh 30, Pa. 
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LEAN Westi ghouse ELECTRICAL EQUIPMENT FOR TRAIN, TRACK, TERMINAL 


PLANTS IN 25 CITIES... OFFICES EVERY WHERE 
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Brake Shoes should be wort tc 


not remove them 


your brake shoes. Do 
o take them off 


Get full service from 
he limit-of-wear mark. T 


until they are worn to # 


sooner is a waste of material and time. 


WEAR TO 
THIS POINT 


The limit-of-wear is clearly visible. Be sure to wear to this mark. 





i 
- Do not remove partially worn brake shoes. 
e that are being thrown away. 


This shoe has many miles of servic 








Wear all Brake Shoes to the ~ 
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Do not remove cracked shoes 
o the limit-of-wear mark. 
for full-wear duty. 


The steel 


until they have been worn t 


back holds the wearable metal in its place 


ELY WORN SHOE SHOULD LOOK. 


THE WAY A COMPLET 
k. No material or labor has 


HERE IS 
of-wear mar 


it has been worn to the limit- 






been wasted. 


oe scrap pile for partially worn brake 


Watch your brake sh 
rn them to service. Instruct al 


shoes. If you find any, retu 


cerned to avoid this wastage. 


| con- 


5 reer ter rere eevee tees 


BRAKE 
SHOE AND CASTINGS DIVISION 


230 Park Av 
enve, New York 
as, N.Y 


, Limit-of- Wear 


|NEER December, 1944 



































IT’S DESIGNED AND WAITING FOR YOUR NEW CARS 


000 uf 
yet 








IT’S LIGHTER 























IT’S SMALLER IT DELIVERS IT’S EASY 
LEVEL COMFORT TO MAINTAIN 
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B. F. STURTEVANT COMPANY - HYDE PARK, BOSTON 36, MASS. 
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Lighter Equipment — The new Sturtevant Compressor- 
Condenser unit, for example, tips the scale at less than 
1900 pounds. The compressor itself weighs under 300 
pounds—including the flywheel! Weight of the new 
Fan-Evaporator — complete — totals less than 550 
pounds. Also in this lightweight class are Sturtevant’s 
new dry surface Condenser Unit and the Evaporative 
Condenser using spray water. . 


No need to tell you how these savings step up the 
proportion of pay load hauled. 


Smaller Units — Sturtevant has trimmed its units down 


to fighting size—to fit into the snug spaces allotted to . 


auxiliary equipment in tomorrow’s cars. For instance 
a complete 7-ton capacity Compressor-Condenser unit 
measures only 25” x 84” x 40”—and a similarly rated 
Fan-Evaporator unit tapes only 20” x 44” x 52”. 


Yes, they’re small—but without sacrificing cooling effi- 
ciency. Blower fans supply enough air for the average 
coach—2400 c.f.m. at 144” s.p.—using a single 1 h.p. 
motor! And in lounge cars and diners, 1% and 3% h.p. 
motors are adequate. Compressor efficiency, too, has 
been stepped up—cutting horse-power costs per ton of 
refrigeration. 


Easy Maintenance — Tomorrow’s schedules, calling for 
longer runs and less time off-the-road, will cut deeply 
into available maintenance time. Typical of our plan- 
ning along these lines is the Sturtevant Compressor- 
Condenser, in which maintenance and inspection are 
shortened 2 ways:— 


First, the compressor doesn’t cycle 10 to 12 times an 
hour, but operates continuously. Wear on equipment 
due to frequent starting and stopping is eliminated. 


Second, valves, gauges, in fact all parts of the com- 
pressor have been positioned within easy reach. Parts 
that need attention get it in a hurry. The entire com- 
pressor can be taken down quickly and put together 


easily with ordinary tools—no special tools or fixtures» 


are n 






Sturtevant engineering skiil 


has kept pace with your own plans 

for new passenger cars... designing further 
refinements into air conditioning equipment that put 

you nearer to tomorrow’s practical goals of light, speedy, 
comfortable, economically-operated cars. Ready for you now are 
Sturtevant equipment and systems that lengthen the comfort zones 
... trim tonnage of streamliners .. . fit into finicky spaces... cut in- 
spection and maintenance time. These few details will illustrate:— 


Comfort That Stays Put — There’s no place in tomorrow's 
cars for air conditioning that cycles between “too hot” 
and “too clammy”! That’s why you'll want to plan on 
flattening such fluctuations in temperature and humid- 
ity with the new Sturtevant system that synchronizes 


_ equipment operation. Unloading valves cut one half 


of the compressor cylinders in or out, depending on 
refrigeration demands, while the divided Fan-Evapo- 
rator cuts its output correspondingly. This leaves some 
coils always operative—forestalling re-evaporation of 
the moisture and consequent flutters in humidity. 


Actually, this system delivers full cooling capacity 
when the temperature rises above “ideal” .. . and 
exerts a holding action when temperature and humid- 
ity are within the comfort zone. 


WE’LL WORK WITH YOU NOW 


Any type of car you are planning now can benefit by 
the reduced size, weight and maintenance . . . the 
stepped-up efficiency of a new Sturtevant system. That’s 
why it will pay you to get in touch with us. We may 
be able to help you streamline your planning now— 
and save time and money later on. Whatever your 
needs—pressure ventilation, complete ice or mechanical 
air conditioning—a Sturtevant Engineer is on call to 
help you to “put air to work”, using tomorrow’s 
methods and equipment. 


’ 

















Fafnir Ball and Roller 


Journal Bearings assure 
Positive Lubrication at 


2 ae Ste Sse 
j fee) Be, #3 os 
All Speeds..... a ae 


Fafnir Ball and Roller Journal Bearings are designed _ tion . . . but grease lubrication is recommended for i 
for easy starts and fast hauls . . . for pesitive lubrication exceptionally low cost maintenance . . . 4% pound 
at all speeds. They seal out ditt and water... seal in grease every 60 days! 

lubrication . . . cut maintenance costs to the bone! This Adaptable to Standard AAR pedestal openings . . 
lubrication efficiency has been proved over millions of | and inner rings do not have to be removed at whet 
miles of service on many of America’s crack trains. turning periods. The Fafnir Bearing Company, Né 


Fafnirs are furnished for either grease or oil lubrica- _ Britain, Connecticut. 


BUY WAR BONDS AND STAMPS 
FAFNIR BALL. & ROLLER JOURNAL BEARING 


REDUCE STARTING LOADS UP TO 90% ...CUT MAINTENANCE COSTS TWO-THIRD 
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Revolulitnany nti 
HILCO “THIRTY” 


WITH 30% LONGER LIFE 
“RADICALLY CUTS 


% Reduces depreciation and maintenance 
% Gets more work done 
*% Packs a terrific wallop 


What every materials handling man wants in a 
storage battery is packed into this amazing new 
Philco “Thirty.” 


In high capacity, it is tops in the field—assuring 
the maximum tonnage every shift. Even after long 
hours of heavy work, it has the reserve power to 
climb ramps and grades, and complete the ‘shift 
in high. 


But the feature which sets the new Philco “Thirty” 





MOTIVE POWER BATTERY COST! 


entirely apart from all other batteries you have 
known, used, or even heard of before—is its phe- 
nomenal long life. 30% longer life—often more— 
has been demonstrated time after time in exhaustive 
field tests. 


Here, then, is more than just a new and better 
battery. Here is a new standard of battery perform- 
ance—and a new yardstick by which all battery 
values must now be judged. 


That’s why it will pay you to get posted on this 
great new Philco Battery which is now available in 
certain types and limited quantities. Full informa- 
tion gladly will be sent on request. 





THE CLIMAX OF 50 YEARS 
OF LEADERSHIP IN BATTERY 





REVOLUTIONARY NEW PRINCIPLE OF 
PHILCO FABRICATED INSULATION* 


Only PHILCO “THIRTY” has it! 





Here is a brand-new construction prin- : oe ae 

ciple and an ultra-modern application ‘ -  PHILCO VITRABLOC 

of a proven insulating material. Both A. development for telephone, con- 
the results of Philco pioneering! This ‘ol and standby service, that materi- 
material is fabricated glass tape wrap- oh pene amie eh or hae amma 
ped around the positive plates in two Fe, 


layers, first vertically and then hori- 
zontally. Even a single layer of this glass 
tape insulation has been found to have 
better retentive power in holding the 
active material in the plate, than the 
standard glass mat! And—of course, the 
plates of the Philco “‘Thirty” are further 
protected and insulated with the time 


tested Philco slotted rubber retainer and 
rubber separator. 








*Patent applied for 


moreracsameg pe 
ae 
ew 


Tay Ghai ea a ri 
ike bawery that exerted « major io 


>> ie Te — by eliminating low cells. — 
CONVENTIONAL fim re re efficient...more economical 
TYPE CELL GuAtTOeCHED - gf ok ee 
4 WNRETOUCHED | PHOTOGRAPH oe) se ee: 

PHOTOGRAPH 


Note absence 
of sediment 


PROVED BY YEARS OF 
FIELD AND LABORATORY TESTS 
As proved in scores of service tests, these unretouched photo 
graphs show what happens when a Philco “Thirty” cell (A) 
and a conventional type cell (B) are tested side by side in 
motive power cycle service, charged and discharged in ' 
series in the same circuit. Glass jars were used here only to , | eee ia « Wiggs Sas gg 
permit observation. Note almost total absence of sediment in 7 GO hom PHILCO HIGH ‘CAPACITY CELLS 
the Philco “Thirty”, while the sediment space of cell B is fill- : ae pone modern piste dele, Philco 





ed. Cell B has delivered its normal life expectancy and is worn 
out—while the Philco “Thirty” still delivers over 100% of 
rated capacity, with a long margin of serviceable life still to go. 








As described in the foregoing pages, 
Philco is ready, today, with the advanced 
battery performance and long-life economy 
you'll need in your post-war operations. 
With model manufacturing facilities, Philco 
is ready to produce these superior batteries 
in greater volume than ever before. 


In the complete Philco line are modern | 


storage batteries for all industrial applica- 
tions—industrial trucks, mine locomotives 
and shuttle cars, diesel starting, railroad 
car lighting and air conditioning, control and 
power, telephone service and signal systems. 


On your next purchase of batteries specify 
a modern Philco. 


modern, stream-lined, 
one-level Phiico Battery 
plant, located at Trenton, N. J. 


PHILCO CORPORATION 
STORAGE BATTERY DIVISION - TRENTON 7, NEW JERSEY 


For 50 Years a Leader in Industrial Storage Battery Development 











© aa This needn’t happen to you 


vse PRESSURE-TREATED WOOD 


It's too bad that this car had to be taken out of 
revenue service for repairs due to preventable 
decay, particularly at a time when shop labor 
and materials are so scarce. Pressure-treatment 
would have kept this deck on the job for years 
to come. 


There’s no guess-work about the extra service 


given by pressure-treated car lumber. One 


KOPPERS COMPANY, 


Railroad’s experience showed that pressure- 
treated decking gave an average life of three 
times that of untreated decking. 

Our bulletin, ‘“Pressure-treated lumber for 
Railroad Cars,’’ condensed for quick reading, 
should be of interest to you. It also gives a 
digest of the treating specification practice of a 
number of railroad users. Ask for a copy. 


INC.,° WOOD PRESERVING DIVISION 


PITTSBURGH 19, PA. 


KOPPERS 


THE INDUSTRY THAT SERVES ALL INDUSTRY 
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Fluid-conveying pipes carry the life-blood through every angle, Barco compensates 
of industry and transportation. Vital links for all stress and strain, expansion and 
in these conveyor systems are Barco Flexi- contraction. Over 30 years’ experience in 
ble Joints—enemies of vibration and _ solving flexible joint problems is yours when 
shock. Providing responsive movement youconsult Barco’s engineering department. 


la Canada: The Holden Co., Lid., Montreal, Canada 


BARCO Méixiste somnts 232 


responsive move 


MANUFACTURING CO., NOT ING. » 1808 Winnemac Ave., CHICAGO 48, ILL, 


THE FREE ENTERPRISE SYSTEM IS THE 
SALVATION OF AMERICAN BUSINESS 


98m 
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lere it comes... | 
THE HIGH-SPEED FREIGHT 





New speeds will set new problems . . . will necessitate the use of 
new equipment to assure safety and to provide protection for 





lading and rolling stock. These fast freights will require cush- 
ioning that has no solid point . . . double action cushioning that 
allows no free slack in either direction .. . the protection af- 
forded by Waughmat Twin Cushions. 

Waughmats take the bite out of impact; eliminate most end 
shocks and in consequence reduce the force and frequency of 
the component vertical and ‘lateral shocks as' well. Here, in 
Waughmat Twin Cushions, is the proven cushioning device for 
tomorrow’s high speeds. 
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Waugh Equipment Company, New York, Chicago, St. Louis : Canadian Waugh Equipment Company, Montreal 
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— temperature and air condi- 
tioning control is particularly suited 
for railway passenger car use because it 
is not affected by vibration or changes 
in altitude. ; 

Electronic control is many times more 
sensitive than present day control, and, of 
course, is extremely accurate. The control 
point may be set at the controller or at a 
remote point by merely adjusting a simple 
resistance unit, with immediate tempera- 
ture change resulting. The thermostat may 
be split into two or more units or stretched 
across .a wall, so that the temperature 
can be measured over a considerable area. 


FOR THE TEMPERATURE CONTROL 
OF PASSENGER CARS/ 


Another advantage of electronic control 
is that it permits the location of nearly 
every moving part in a central control 
panel. The thermostat itself can be made 
very small. It can be nothing more than a 
button.or several buttons on the wall, 
averaging the temperature of the car or 
the compartment. Electronic control will 
be easily serviced through replacement of 
sub-assemblies. The setvice man need not 
be an expert in electronics. Watch for 
Honeywell electronic temperature and air 
Minneapolis- 
Honeywell Regulator Co., Railway Con- 
trols Div., 433 E. Erie St., Chicago 11, Ill. 


conditioning control .. . 








SELF-CONTAINED 
POWER UNIT 


FOR AUTOMATIC WATER OR Oil 
TEMPERATURE CONTROL BY AD- 
JUSTING SHUTTERS ON RADIATOR 


On diesel engines, greater operating efficiency, lower: operating 
costs, less engine wear, and lower maintenance costs can be achieved 
to a noticeable degree by using Barber-Colman Self-Contained 
POWER UNITS. For instance, on conti ol of cooling water tempera- 
ture, the bulb is set in the water jacket or any convenient place in the 
line or the radiator. The Power Unit is linked to the radiator 
shutters. If the water gets too hot, the shutters are automatically 
opened, én one stepless true-proportioning motion without overrun ot 
“bunting”, to the correct position to provide the necessary cooling. 
Likewise, when the water gets too cool, the shutters are closed. 
The result is maintenance of uniform desired water temperature, 
with ali the resulting benefits. The same principle of arrangement 
can be applied on oil coolers, and for numerous other purposes of 
railroad engines of all types. Barber-Colman Control equipment 
has proved its ability to do an accurate, dependable job in many 
applications for modern transportation equipment. Learn mort 
about it. Write for descriptive bulletins today. 


BARBER-COLMAN 


COMPANY 
OmD 0c xILLINOTFES 


RAILWAY MECHANICAL ENGINE 






























™ STOVER 
When you have tested this new-principle self-lock- SELF-LOCKING . UT 


ing nut, you will understand the true meaning of 

vibration resistance. You will see a precision-made “a ik i 44 | | 
nut which has been transformed into a powerful, ar te e t é 
metal spring. You will see the natural elasticity se ee 


of metal employed to provide a mighty grip that 
defies vibration. 





t L And yet the STOVER Self-locking Nut is a simple 
thing. It is in one piece with no complicated assem- 

7 bly. It does the whole job by itself. It locks at any 
point desired on the bolt and does no harm to the 

OIL} bolt threads. It can be used over and over without 
AD- substantial loss of efficiency. It is made in standard 
sizes and threads from % inch to 1% inches. Fin- 

ATOR ally, it costs no more than older-type less efficient 


; lock nuts. 
»perating 
achieved 
ontainedi Send for descriptive 
tempera § literature and samples. 
ace in the 
. radiator 
‘matically 
verrun ot 
y cooling. 
re closed. 
nperature, 0 
angement ot 
rposes on 


~qui pment ‘ “PEND. 
os a S T O V E R L O C K N U T MEETS ARMY AND NAVY SPECIFICATIONS 
| AND MACHINERY CORPORATION The STOVER Self-locking Nut is eliminating the loosen- 


Easton, Penno., Bushkill Drive » New York 17, N.Y., 101 Pork Ave. | ing effect of vibration on many machines of war. Study it 
REPRESENTATIVES IN PRINCIPAL CITIES in relation to your postwar planning. 
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| The LEAR that might-have 





N a recent run, an QLC.f~built tank car, brim-full 
with propane plunged down an embankment. Off- . 





cials, fearful of an explosion momentarily, ordered 
cinders and earth shoveled over the tank as state police 


guarded the over-turned car. 


Fuel company representatives on arrival were advised to 
either transfer the propane to another car or return the 
cripple to the refinery. A thorough examination revealed 
however that despite the terrific impact —an impact 
that seemingly slated the car for scrap — there was no 
leakage of the lading! Hoisted onto a gondola, the car 


soon resumed its journey under the original bill of lading. 


A mystery to some on the scene — but no secrét to 
many operators of Q-C.f> automatic, submerged, arc 
welded tanks is the ‘reason why’ behind this car's 
| superior protection of cargo. Time and again, QLC.£- 
tank cars have taken it hard but the know-how gained in 
30 years of welding experience has enabled many a ship- 


per and consignee under emergency conditions to take 


QLC£; BG TGs 


NEWYORK - C 


it easier! . 


ST.LOUIS 
WHATEVER OC f BUILDS—IT IS KNOWN TO BUILD WELL! 
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CAR AND FOUNDRY COMPANY 


| CLEVELAND - WASHINGTON . PHILADELPHIA . PITTSBURGH s 31./Piae . SAN FRANCISCO 
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UR third year of war ends this 

month. They have been years of achieve- 
ments such as the world never before has known. 
And ranking high among these accomplishments is 
the phenomenal record made by America’s railroads. In 
spite of severe handicaps—depleted forces and scarcity 
of new equipment—they have met every demand made 
upon them, are still doing it, and with remarkable success. 


This is a fitting time for congratulations. The makers of 
Exide Batteries are glad to offer theirs. And they are 
proud to know that their product is identified with an 
industry that has done such outstanding work. For 
years Exide Batteries have been widely used in signalling 
systems, ait-conditioning and car lighting, Diesel 
engine cranking, and other services. 





And wherever Exide Batteries are used, railroad men 
have learned that they can count on their Exides for 
dependability, long-life, and 
ease of maintenance. They 
know that when they buy 
an Exide, they Buy to Last. 


wr , 
SUPPORT THE 6th WAR LOAN \ a | e 
LEND OVER HERE, TILL 


IT'S OVER, OVER THERE ee 23am 


x * 
wen’ 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 
Exide Batteries of Canada, Limited, Toronto 
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draftless 
ventilation 


provides the. efficient air 
distribution required for pas- 
senger comfort in modern 
equioment, and is readily. 
adaptable to any type of car 
construction. In these typical 
installations note that the 
observation lounge and the 
streamline coach have fluo- 
rescent continuous lighting in 
the center of the ceiling, and 
the standard coach has incan- 
descent fixtures in the center of 
the panels. Standard Multi- 
Vent panels are used in all 
types of cars and with any 
lighting equipment desired. 
Special panels can be furnished, 

as in the rounded end of the 
observation lounge car 
illustrated. 


Are you familiar with all the 
advantages of Multi-Vent? 
Complete information will be 
sent upon request. 








THE PYLE-NATIONAL COMPANY 


1334-58 North Kostner Ave. 

Chicago 51, Illinois 

Offices: New York e Baltimore e Pittsburgh 
St. Louis e St. Paul e San Francisco 


Export Department: 
International Railway Supply Ce., New York 


Canadian Agents: 
The Holden Co., Ltd., Montreal 
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As “U" nut is slipped over panel, 

extrusion on lower leg snaps into 

hole—locking nut in screw-receiving 
position. 





With second panel in place, screw 

is driven into “U" aut. Access to 

opposite side is unnecessary and 
use of wrench eliminated. 





tained, 


FASTEST 


Here is a spring steel lock nut that 
broadens the smile of engineers 
and assemblymen everywhere. No 
more fussin’ or cussin’ over blind 
location fastening problems. No 
more expensive welding, riveting, 
or clinching nut plates in location. 
For “U" type SPEED NUTS merely 
snap into holes along the edge of 
panels, brackets, or flanges. 

An extrusion formed in the lower 
leg of the “U" nut snaps into the 
screw hole and retains the nut in 
perfect register until final assem- 
bly. By varying the size of the hole, 
any degree of “float” may be ob- 
to compensate for. mis- 
alignment. 

In addition to simple and speedy 


“U TYPE 
SPEED NUT 


application, ‘U"’ type SPEED NUTS 
possess exceptional holding power 
and their arched prongs absorb 
vibration to definitely prevent 
loosening. Millions of “U” nuts 
were used on metal, wood, and 
plastic products before the war— 
millions more are being used to- 
day on war equipment. And post- 
war products that will capture the 
biggest markets will be assembled 
faster and at lower costs with 
SPEED NUTS. The men with the as- 
sembly “know-how” are the ones 


who move up the fastest. Write 


today for literature. 


TINNERMAN PRODUCTS, INC. 


2029 FULTON ROAD, CLEVELAND 13, OHIO 
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G-E lamps can provide cheerful light for eye comfort... create attractive surroundings 
in postwar dining cars. Plan now! “Empire State Express’, New York Central System. 




















GOOD LAMPS ARE THE 
HEART OF ANY GOOD 
LIGHTING INSTALLATION 


i News!" G-E Mazpa Fluorescent - 
lamps now available for everyone! .~ 


> YES... sow you €an buy as many 
G-E Mazda fluorescent lamps as you need 
to replace blackened and burned out -lamps. 
Today, your lighting can be brought to peak 
performance with new, low-cost, long-lasting 
G-E Mazda fluorescent lamps. When you 
make replacements, look for the G-E mono- 
gram. Remember ... it is the constant aim 
‘of General Electric research to make 
lamps bearing this mark @ Siahe 








G-E MAZDA LAMPS 
_GENERAL @QELECTRIC 


Hear the G-E radio programs: “The G-E All-Girl Orchestra”, Sunday 10 p. m. EWT, NBC; “The World Today” news, every weekday 6:45 p. m. EWT, CBS. BUY MORE WAR BONDS 
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Most Capacity Per Pound—for Post-War Cars 


When it comes to providing adequate 
capacity in the electrical systems on 
post-war cars with the least weight, an 
obvious solution is to select light-weight 
electrical equipment—including Edison 
Alkaline Batteries. 


Not only are they the lightest weight 
type of battery available for railway-car 
service but they save weight where it 
counts most—near the middle of the car. 
The larger the kilowatt-hour capacity, 
the greater is the weight that can be 
saved by using alkaline batteries. 


Ecvvon. 


An outstanding reason for their light 
weight is their steel cell construction— 
a construction that gives alkaline batter- 
ies the further advantage of unequalled 
mechanical strength. 


Alkaline batteries are equally suitable 
for use in 32-volt, 64-volt or 110-volt 
systems. They have been giving de- 
pendable service for many years in all 
three. Edison Storage Battery Division 


of Thomas A. Edison, Incorporated, . 


West Orange, New Jersey. 


THE LIGHTWEIGHT BATTERY 
FOR LIGHTWEIGHT CARS 


The electrical system of this modern streamlined cor provides power for air-conditioning equipment, ample lighting. and a variety of electrical equipment 
in the kitchen, all of which, taken together, play on importont part in possenger comfort, and emphasize the desirabilify of lightweight, dependable storage 
batteries. Post-war cars, too, are expected to make extensive use of electric power. 
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@ The BEATTY Press Brake & Flanging Machine handles V- 


Bending. Forming. Pressing, Flanging. and Straightening. 
A time-saving. money-saving unit. Write for Bulletin 300. 
































































@ BEATTY heavy metal working equip- 
ment is used in all leading railroad shops. 
Write for full details on heavy hydraulic 
and mechanical punches.. shears. coping 
machines. forcing presses, extruding press- 
es. hydraulic forming presses. 
and spacing tables. 








MACHINE & MFG. CO. 
HAMMORD, INDIANA 
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Announcing New Edition 











LOCOMOTIVE CYCLOPEDIA 


The Twelfth Edition of the 
LOCOMOTIVE CYCLO- 
PEDIA will be ready in De- 
cember. It will be com- 
pletely revised, with many 
new chapters added to bring 
it up to date. Hundreds of 
new detail drawings and 
photographs of latest types 
of motive power and its 
equipment will illustrate the 
text. 

For nearly forty years this 
big volume has been the first 
source of reference for authentic information on 
locomotive appliances, materials, shop equipment, 
standard specifications and other pertinent informa- 
tion. Steam, Diesel-electric and electric locomotives, 
from the smallest switchers to the largest freight 
locomotives, are shown. 


1,300 pages, 3,000 illustrations, 9 x 12 x 344 
Fabrikoid, $5.00 


Sent on Ten Days’ Free Examination 


| eens one PUBLISHING CORP. 


30 Church Stroet New York 7, N. Y. 
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HELPS FINISH 
THE JOB 


PAPE 


Don’t take paper for granted. 4 
Waste paper used to be as com- > 

. i. Ni 
mon as air or grass. Today it “¢ 


must be conserved as a raw ma- 
terial for the manufacture of 
new paper and paperboard. 


~N (oe 








Paper packages, medical and 


food supplies for liberated peo- Your wastebasket 


ples, for armies of -occupation ee serety 
CD _ the needed wrapping 
and ‘for the fighting forces and packaging materi- 
everywhere. Every article go- als—if you make sure 
ing overseas . . . each tiny they are collected. 


surgical needle and instrument part ... every tank or 
plane . . . is made, wrapped or tagged with paper. Your 
‘waste paper is a basic raw material for that war paper. 


Wastebasket scraps, brown corrugated cartons, brown 
wrappings or bags, old newspapers and magazines . . . 
all should be saved, collected and put 
to work again. 


U. S. Victory Waste Paper 
Campaign 
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OMORROW’S TRAINS will speed to cut hours 
from travel time, to bring destinations nearer, to 
seemingly shorten and shrink the distances we travel. 


Many engineering achievements are now ready to 
help simplify the design and construction of America’s 
future Marvels of Transportation. Among them are 
V-Belts already proved to have every quality desired 
by the makers of tomorrow’s trains. They are the 
V-Belts created by Dayton Rubber, tough, smooth- 
running, strong, hard-gripping and long-lasting. 

So every “drive” on tomorrow’s trains (for Car 
Lighting, for Diesel Locomotives, for Air Condition- 
ing) has its power-delivery factor all ready, through 
efficient Dayton V-Belts. 


‘Being the only rubber manufacturer with a special 
railway division, Dayton Rubber, with 38 years of 
experience in both natural and synthetic rubber pro- 
cessing, assumes complete responsibility for providing 
V-Belts to help make possible the “Power to Shrink 
our Continent”—today . .. and tomorrow! 

THE DAYTON RUBBER MFG. COMPANY 
DAYTON 1,.OHIO 
Pioneers of Railway V-Belts and Connectors 
The World’s Largest Manufacturer of V-Belts 


% LET'S ALL BACK THE ATTACK WITH WAR BONDS 3k 
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The Mark of Technical Excellence in Satharlc Rubber - 
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x a 
PNEUMATIC WHISTLE OPERATOR 


The Viloco Pneumatic Whistle Operator, 








_ attached to the steam whistle with Oper- 


ating Valve, conveniently located in the 
cab makes it easier for the engineer to 
sound warnings and signals. 

A light “squeeze” of the valve handle ef- 
fects instantaneous response of the whistle. 
An additional valve located on the fire- 
man’s side permits whistle.to be operated 
from either side of the cab. 

The application of this operator is espe- 
cially desirable where the whistle is located 
near the front end of the locomotive as the 
complicated hand operating rigging is 
eliminated. The operating cylinder can be 
attached to any type of whistle by means 
ef a suitable bracket. 


ie RAILWAY 
EQUIPMENT CO. 


OUTH MICHIGAN AVENUE®*- CHICAGO 
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NOZZL 
‘ESTER 


FOR 
DIESEL 
ENGINES 


KEEP: DIESEL ENGINES 
RUNNING AT PEAK EFFICIENCY 


With this sturdy, portable, light-weight 
Adeco Nozzle Tester, any mechanic can 


easily make 


injector opening pressure, spray pat- 


tern, etc., and 


and leakage around valve seats. Adeco 
advantages have made this America’s 


most widely 
both large an 


or engine. Avoids costly delays and 
possible damage to engine. Keeps 
diesels operating at peak efficiency. 







Write fo 





AIRCRAFT & DIESEL 
UIPMENT CORPORATION 


-CO 


















quick, accurate tests on 


detect stuck needle valves 


used nozzle tester. Tests 






d small injectors, on bench 













r new illustrated bulletin. 





4411 NORTH RAVENSWOOD AVENUE 


CHICAGO 40, ILLINOIS 
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© Pressed steel lid. 
® No tools required for application to journal boxes. 
Articulated assembly. * Completely enclosed coil. 
* Complete access to box pro- © Furnished for 5 x 9,51 
vided by 115 deg. opening. x 10 and 6 x 11 boxes. 
Motor Wheel Lids Meet All A. A. R. Requirements 


NATIONAL RAILWAY SALES REPRESENTATIVES 


T-Z RAILWAY EQUIPMENT CO., INC., Chicago, ll. 
MOTOR WHEEL CORPORATION LANSING, MICHIGAN 
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Precision-made Ex-Cell-O hardened and 
ground railroad pins and bushings reduce 
“out of service” time in two important ways, 
Not only do they wear longer, but expen- 
sive foundation parts to which Ex-Cell-O pins 
and bushings are applied have a longer use- 


on ful life. Write for free Bulletin No. 32301, 


Railroad DS) éuidiow EX-CELL-O CORPORATION, DETROIT 6, MICHIGAN 
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GUTS! 4 


Diesel engines today are being asked to give more than. they've 
got ... Top speeds, maximum loads, minimum fuel consumption, 
longer periods between overhauls — all these are tough on any 
engine ... and especially tough where valves and valve seats 
haven't been ground for each other . . . That's when you need 
HALL-ground valves and valve seats ... Precision and finish so 
fine that after stretch upon stretch of gruelling performance diesels 
seem to actually have the guts they had when brand new ... 

If you want your diesels to have more guts longer between needed 

valve servicings, get HALL Valve Servicing Equipment . . . Write 

today for complete information. 


THE HALL MANUFACTURING CO., Toledo 7, Ohio 
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REX-TUBE... 


Chicago Metal Hose Corporation’s “Rex-Tube” is 
used on many types of original equipment. In addi- 
tion, this standard flexible metal hose is used for 
maintenance requirements throughout industry in 
general, frequently replacing more cumbersome and 


troublesome piping hook-ups. 


The application always determines the type of 
flexible metal hose that should be used. Chicago 


Metal Hdse Corporation manufactures the most 


diversified line of flexible metal hose products.: 


Therefore, C.M.H. engineering recommendations 


are complete and unbiased. 


The complete line of Chicago Metal Hose Corpo- 
ration fittings makes installations easier and faster. 
If you are concerned with the replacement of flexible 


metal hose, write for complete information. 


Flexible Metal Hose for Every 
industrial Use 
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Plants: Maywood and Elgin, ill. 
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To bring out the best in those new designs, you 
may need a fastener that has yet to be invented 

__a fastener that enables your product to doa 
better job. 

Millions of Camloc quick-acting fasteners serve 
the aircraft industry on all fronts. Camloc designs 
fasteners to fit precise needs, and the accumu- 
lated knowledge and valuable experience that 
solved aircraft's fastener problems is at your 


service. 
Whether you plan to make radios or vacuum 


cleaners, automobiles or washing machines, you'll 
find Camloc has much to offer. 


mLoc 


CAMLOC FASTENER CORPORATION 








© Camloc Fastener Corp. 


420 LEXINGTON AVENUE, NEW YORK 17, N.Y, 


W7 














FLEXO JOINTS 


—wherever.a flexible or swing joint 
is required. 


FLEXO JOINTS are used for conveying steam, compressed air, 
water, gas, oil and other fluids under high or low pressure. 
They are made in 4 styles (illustrated below) and in all standard 
iron pipe sizes from Y% inch to 3 inches for all pressures up 
to 1350 Ibs. superheated steam. 








Style “A” 


Ld 
- For Revolving Machinery Style “B 


For Right Angle Bends 


Style “Rr 
Double Angle 
Return Bend 


Style “H” 
Universal Joint. 
Swings in All ections 


FLEXO JOINTS 


are really trouble proof. Their simple, sturdy and practical de- 
sign is responsible for the perfect service they give. Made of 
bronze with a liberal thickness of body wall to be positively 
safe. Their life is indefinite as they will outlast the pipe to 
which attached. FLEXO JOINTS will swivel through 360° yet 
there is no restriction of the flow of fluid through the fitting. 
There is a full pipe area in all positions. Any desired pipe line 
flexibility can be obtained by using a combination of the several 
styles of FLEXO JOINTS. They are easily and quickly installed, 
have long life, reasonable first cost and low, extremely low, 
maintenance cost. Try them; know how inexpensive and ef- 
ficient they are. 











COMPLETE BULLETIN SENT FREE 


FLEXO SUPPLY COMPANY, Inc. 
4223 Olive Str. St. Louis (8) Mo. 


in Caneda 


S. A. ARMSTRONG, LTD. 
115 Dupont Str. Toronto (5) 


No- (gence 
Springs 











IDEAL FOR 
RIVETING 
TUBULAR 

ASSEMBLIES 


Don't think of Cherry Rivets only as “blind” rivets. Just 
remember they are upset with a pull instead of a pound 
—that they need no bucking bar—no backing up—that 
they turn a two-man job into a one-hand operation. 

Then you will use them in all hard-to-get-at spots 
{in corners—wherever space is limited). You will use 
them in all types of metal structures; you will use them 
in plastics, plywoods, enameled surfaces (the pull ac- 
tion doesn’t crack or shatter brittle surfaces)—They will 
work in soft materials (rubber, leather, fabric) without 
bending, buckling or tilting the rivet. , 

With Cherry Rivets, short runs become production 
jobs without tooling or special set-up. Remember, too, 
that Cherry Rivets have wide tolerance in hole size and 
grip length—are fast to use and most economical. 

See for yourself how Cherry Rivets can cut produc- 
tion costs in your plant Write for Handbook A-43. 
Address Department A-277, Cherry Rivet Company, 
231 Winston Street, Los Angeles 13, California. 


CHERRY RIVETS, THEIR MANUFACTURE AND APPLICATION ARE COVERED BY U. S. PATENTS ISSUED AND PENDING 
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For Hard Usage and 
Heavy Loads Specify 


AIRETOOL 


TUBE CLEANERS 
AND EXPANDERS 


The manufacture of tube cleaners 

and tube expanders that give maxi- 
\ mum service under the most ex- 
a treme conditions is Airetool’s 
aim. And this aim is a reality 
because of Airetool’s unique 
developments. In Cleaners 
they are Airetool’s more 
powerful motor that can 
be loaded down to 50 
rpm without stalling, 
the Airetoo! new 
form cutters that 
eliminates track- 
ing and saves 
tubes, the 














construction 
of special al- 
ly steel and 
other features. 
In Expanders they 
are the special test- 
ed designs, the pre- 
cision construction, 
their long life and others. 
No wonder users every- 
where say Airetool Cleaners 
and Expanders are “Tops.” 


Airetool Cleaners are made for 
tubes to 14” to 24” 1.D.; straight 
or curved. Airetool Expanders are 
made for tubes 4%” to 12” I. Dy 


Write for informative, 
instructive literature. 


VED AND PENDING 


510 Airetool & Yost-Superior Factory Bldg. 
SPRINGFIELD, OHIO 








AIRETOO 































This 
FREE Circular 
Has Helped 
Thousands 


CUT SET-UP TIME on 
ANGLE MACHINING JOBS 


“COSTS REDUCED 50%" 
Often Reported. 


This informative circular has introduced 
hundreds of plants, large and small, in all 
industries, to the “UNIVERSAL” 3WAY 
ANGLE-SET VISE. 


Thousands of extra copies have been re- 
quested by scores of prominent manufac- { 
turers for distribution to heads of their Tool | 
Rooms, Machine Shops, Repair and As- — | 
sembly Departments and to Branch Plants. 


It contains the complete story of how to use 
the “UNIVERSAL” 3-WAY ANGLESET VISE | 
to Cut Costs — Speed. Work — Lessen Labor | 
on all angle-set jobs. Complete specifica- 

tions. 12 Job Application Sketches that sug- 

gest new methods of handling angle-set jobs: 

special information on Tool, Bit Grinding: a 

suggested Cost Analysis form. 


It shows you how you can save 1/3 to 1/2 
the time now spent on set-ups — reduce your 
costs and get more out of your present equip- ° 
ment — and ease many headaches. 







Send for your FREE. copy of this valuable 
information today. . 


UNIVERSAL VISE & TOOL CO. - 
136 Main Street" 














MORE POWER WITH_LESS FUEL.... 


The new improved Baker Long Lap Valve Gear gives great improvement in 
starting, and makes it possible to maintain higher speeds with less fuel and 
water. The use of alloy steels has greatly reduced the weight of many parts 
of this valve gear, and equipped with McGILL MULTIROL Bearings the Baker 
Valve Gear frequently runs over 500,000 miles without attention. 


The McGILL MULTIROL Bearings used 
in the Baker Valve Gear have great load 
carrying capacity. They are equipped with 
thrust washers for taking up lateral wear, 

and either oil or grease may be used in lubrication. They have the ad- 
vantage of requiring much less oil than a bronze bushing. Write for 
descriptive literature on this newly redesigned Baker Valve Gear. 


THE PILLIOD COMPANY | 30 Church St., New York, N.Y. 


Factory—Swanton, Ohio 3105S. Michigan Ave., Chicago, Ill. 








STANDARD GRINDERS-—all kinds! 
Snagging 
Tool 
Carbide 
Disc 
Tool Post—Angle Plate 
Vertical Spindle 


R.P.M. Been i for 18”x3”- 
x14” Used by 
most Railroads for hea 
duty snagging, blacksmi 
work, tool sharpening, ett 
12”, aa and 20” are also 

pu 

izes: 6” to 30” wheels. 


COMBINATION ; , 


Tool Post Grinders with 


BRAKE BEAM SUPPORT interchangeable. quills for 


internal-external grinding, 
and % H.P. to 10 H.P. 


BOTTOM ROD GUIDE 


COMBINATION FEATURE — Combined brake beam and bottom | VERTICAL SPINDLE GRINDERS 


rod support, meeting A.A.R. requirements. Why perform two applica- For Planer, Boring Mill, etc. Without feed, or 
tions when one will accomplish the same results? with horizontal-vertical feeds. 3% H.P. to 15 


MAXIMUM STRENGTH—Formed in one piece while hot and H.P. $600, 1800, or 1200 R.P.M. 

properly annealed. ; N Ty Write for 

VIBRATION AND FLEXING MININIZED—Rigid in construction TT com ia Corton 

and securely fastened ta spring plank by rivets. iy oem i) 

ECONOMY — Complete application consists of 12 pieces including 8 f - 

rivets, weighing only 34 lbs. and lighter than any known A.A.R. support. Oe of ann ARN | ry] ral J 
APPLICATION COST—Less than any known A.A.R. approved ; Me bald I) \] rl ff he dhe 
combination support—labor and material reduced to a minimum. 2 


RAILW ACCESSORIES CO. 4100 CAREW TOWER, CINCINNATI, O = S510 Ui Hlego eer Read 
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POST-WAR EFFICIENCY TODAY! 


JAEGER 


te eS ae a 
CRANE-LOADER 








ment in 


fuel and 


ny parts 
1e Baker 


















Used as SHOP CRANE for hand- 


Nimble 
Powerful onan 
Fast and Safe | 


Capacity 
5 Ti ons FAST TRUCK LOADER backs, lifts 


ond swings simultaneously to 
IY/p yd. Sockets trem ballast to 
cinders. 


With its telescopic 12-18 ft. boom, the “Fleet Foot” 
. can lift up to 5 tons faster than 1 ft. per second, 
dle swing full load 90° to either side without outriggers, 
Heavy ote it at up to 12 m.p.h. Compact: will pass 6% x 
srinder i 8 ft. doorways, turn in 10% #. Husky: has plenty of 
or 18’x3- § traction to climb any steep ramp, pull cars or loaded 


for heavy & trucks. 
blacksmith 


ening: Ss | Correctly designed for its work by the world’s largest 


» wheel. § Duilder of standard hoists: internal expanding fric- 
- tion clutch (same type as used on giant cranes) gives 
ders .ir § touch control” of loads; 4-speeds for travel and all 
fie * boom operations; instant automatic safety brakes; 


stendard automotive controls: clear vision; no load 
ever above operator—fast, accurate, safe. 





Three-point mounting, with boom 
load centered on driven wheels, 
means stability, greater traction as 
load increases: Gasoline powered. 





CAN CLimsB 


STEEP RAMPS — For full details, ask for Specification CL-44. 









THE JAEGER | mJ 


MACHINE COMPANY ee mouevae sin 


INDUSTRIAL AIR 
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Compressors 
CENTRIFUGAL 
Punrs 










ENGINEER 





HEMINGRAY 
INSULATORS 


Favorably Known Since 1870 





Dependable—In Any Weather! 


Hemingray Insulators are built to withstand 
every type of weather. 


“The exacting Step-by-step quality production . 
control makes them so tough and strong that 
sudden changes of temperature leave them 
unimpaired. They defy sun; rain, snow, hail 
and sleet. 


One Hemingray user reports—“thousands in 
continuous service for over 50 years.” 


Hemingrays are sold by principal jobbers and 
are manufactured by Owens-Illinois, Hem- 
ingray Division, Muncie, Ind. 


OWENS-ILLINOIS 


HEMINGRAY INSULATORS 
Telephone-Telegraph 


Export Agents: International Standard Electric 
Corporation, New York City 









































Weuw Process~ | — 3 
KEY BOLTS | RAILWAY Special 


POSEN ING UP CURT OSes | Mis, SMITHING 
No Instructions Needed cee FORGE 


DRIVE KEY FROM EITHER SIDE 


e 
DOUBLE ANGLE /N HEY SLOT. , M A bt F 


With 
Controlled ‘Flame Conditioning’ Added 


The auxiliary air jet on MAHR Railway Smithing 
Forges provides two important advantages. Ist— 
It raises the zone of complete combustion to the 
heating chamber at top of forge. 2nd—Even more 
important, it creates “controlled flame condition- 
ing”—enabling the operator to adjust the flame at 
wi'l from a soft, smoky, protective flame to a 
bright, sharp, welding-heat flame. 


P . “ meee Dole Top Forges have both uae ae 
and welding fire in one unit. Oil or gas fired, they 
Made from Steel of Special Analysis are fast starting, provide accurate adjustments, 


— Hold Tighter: = ||| Sunt, cmon et we ver fenbie i 


ASK Fee a eeeLe S10 on MAHR For ew 
ee an g Forges, or etins on stress r ‘urnaces 
~— Last Lon ger locomotive fire lighters, tire heaters, rivet heaters. 


Cos t Less Sales Offices in Principal Cities 


Mc G TCH INC ® MANUFACTURING 60. 


Division of Diamond iron Works, Inc. 


cats - rsicoan a 1710 North Second St. 
MAN U FACTURER Bes couvrmens Minneapolis 11, Minn. 














nel 7, N. ¥.—=U. S.A. 


For a Lower Cost | gage ae y 


HY take chances with ordinary cotters— 


especially since the speeds of allt trains have 
been increased ? 


Every application on a car, locomotive or any 
other moving vehicle can be made in absolute LBA Lj 4 
Fn pyaar ig: mala. IN AIRCRAFT 


couple of taps with a hammer drives the Ai Ruyf Best 
Cook Cotter into place. It is securely locked in [nro Pectos 
one operation—and it will Re FOR YOU! 
etay there until removed. Hall!| Powerful worm drive means greater hose- Hi ! 
It is easily and quickly ie|| clamping force, tighter joints, no leakage "}}}/ 
applied. ou save time, Wm under high pressures, no loosening from 
money and pro- Ne eee Long take- na means cos 
mote maximum ia\ Usefulness, easy recightening. Hi 
A strength and durability. Army-Na 
safety. AW approval for severe aaacee 
Note: This wedge \R\\ ice means greatest dependabil- 
opens, § reads and \\" a\ ity. for your requirements. 
locks the cotter, ‘ \\ Write for descriptive 
elimi- “Aero-Seal” Bul- 
nating vibra- letin today! 
tion and wear. > 


PIN and 
COTTER 


ENG AIUEN VReone HOSE CLAMPS 


American Railway Products Co. : , 
162 Post Road, Darien, Conn. AIRCRAFT STANDARD PARTS CO., 1737 19th AVE.. ROCKFORD, I 
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EQUIPPING: WORKERS with the fastest, safest, most accurate tool 
for every band tool operation inevitably results in better, faster work- 
manship. Tools poorly adapted to each specific application waste time, 
skill, energy. Everywhere in industry, Snap-on tools are giving added 
efficiency to manpower in production, assembly and maintenance opera- 
tions. Snap-on’s direct-to-user tool service.is available through 35 fac- 
tory branches located in key production centers, 


Write for catalog of the complete Snap-on line, 
SNAP-ON TOOLS CORPORATION, 8058-L 28th Ave., Kenosha, Wis. 





lf POS! AONE IRS 


In Any Welding Operation It's 
“Position” That Counts... . 


Production welding usually means working on 
top, bottom and on all sides of the weldment. 
Tt means a “‘quick change’ of position should 
be possible for greater time saving, more effi- 
ciency, lower costs and greater safety to men 
and materials. With C-F positioners a welder 
can quickly position even the most cumber- 
some weldments at the press of a button, with- 
out crane help or handling crews. With just 
one set-up of the weldment, he can position it 
easily, speedily and safely, all alone. He can 
rotate it a full 360° at variable speeds from 
0 R.P.M. up, tilt it to 135° beyond horizontal, 

- and can weld, downhand, all sides, surfaces 
aiid angles in the one set-up with larger rods 

» and-fewer passes. All C-F positioners, both 
“sa il and aN saa are pedestal mounted 
and a iefareuae 

all are adjustable for height. 


Write for Bulletin WP-22, ; 
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FROM TENDER 
TO CYLINDERS | 


COFFIN PRODUCTS 


FEED WATER HEATERS 
BOILER FEED PUMPS 
SUPER HEATERS 
PROMOTE 


LOCOMOTIVE 
EFFICIENCY 


Bulletins on Request 


ayn J.S. COFFIN, JR, COMPANY 


ENGLEWOOD, NEW JERSEY 











IN LOCOMOTIVE CONSTRUCTION and MAINTENANCE 


BESTOLIFE 


¢ INCREASES EQUIPMENT EFFICIENCY 
¢ SAVES REPAIR TIME HOURS 
- REDUCES NUMBER OF REPLACEMENT PARTS 


"BESTOLIFE Lead Seal Joint Sealing and Anti- 
Seize Compound keeps locomotive joints sealed, 
and studs and stay bolts tight while in service, _ 
yet allows them to be easily disassembled when § 
desired. Used with boiler connections, fireboxes, 
smokeboxes, supér-heater units, steam and ex- 
haust piping, valves, pumps, injectors,  etc., 
"BESTOLIFE increases efficiency, saves repair 
time hours and reduces replacement costs. It 
provides leak-proof joints on steam, air, water 
and oil lines. Applied easily 

with a brush and does not 

deteriorate. 


Manufactured 
Exclusively by 


— on 


1601 EAST NADEAU STREET 
LOS ANGELES 1, CALIFORNIA 


ARMSTRONG 


DROP FORGED “‘C”’ CLAMPS | 


ARMSTRONG Drop 
Forged “C” Clamps come 
in six types, each in 
sizes. The ARMSTRONG 
Heavy Duty “C" Clempy 
with long hubs, extra lar 
alloy steel screws and drop 
forged, heat treated bodie 
which because of their ex 
strength and stiffness, rigid. 
ity and fine machining are 
generally recognized as the 
finest clamps obtainat 
Other types include 
Medium Service, Lig 
Service, Extre Deep Thre 
and Tool Makers ‘C® 
Clamps — all with drop 
forged, heat treated body 
and special steel screws, all 
quality clamps. 


"Chee 
cot 
ARMSTRONG BROS 


TOOL Cae 


324 .N. FRANCISCO AVE HICAGS 
aster srehouse & } 


t, New York 








APPROVAL | 


_ The new Willson No. 
‘45 Respirator has Bureau of Mines ap- 
provals for toxic dusts and pneumoconiosis- 
producing dusts and mists in such opera- 
tions as grinding, milling and 
abrading. Flexible rubber facepiece with 
adjustable spring gives comfortable but 
snug fit. Filters easily replaced in screw- 
pes Seen. Replacement filters low 


<. in eafepeoh with your Will: 
Safety Service Distributor it fait 
information on new No. 

rator. Or, write to Dept. "RME-3. 
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BENDING AND STRAIGHTENING MACHINES © ANGLE BENDERS 





TT Aenean || KING PACKING PARTS 


for of Standard Design 
Railroad Shops 





| RINGS © 
SPRINGS—SLIDING PLATES 
RET AINERS— SHELLS 


The U.S. Metallic Packing Company 
PHILADELPHIA 23, PA. 


Philadel phia 23 Pen nsy ivania Representative in Canada: Joseph Robb & Co., Ltd., Montreal 





H. B. Underwood Corp. 


1025 Hamiiton Street 





SPECIAL MACHINERY BUILT ON CONTRACT 


THOMAS 


BAR anp BILLET 
SHEARS 








Write for 
Bulletin 
311 giving 
Specifica- 
tions and 


- (4 TCC e “ 


HOSE CLAMP 


@ The one piece self-locking hose 
clamp; without bolts, nuts or thumb- 
screws. First latch with thumb and 
finger. Then lock with pliers. To re- 


Na. 20, 
Capacsty 4” 
Square, 


T sh noni ctoe railroads of the ° 
with an cnviable record fo cotinine 
Bes 


TENITE TRIPE OLE TEDL 


—. . IS @ ‘move, simply push up metal lip with 
ty. Forned with or wltkeat Teed’ tablda, ta* varies t | She ; screw driver. The greatest hose 
oS clamp ever invented. Sizes from 


¥%" O.D. up. Made by the manu- 

mi Ei U IMI NS | a facturers of SPEED NUTS. Write for 
lak (tas F— . , Hose Clamp. details... 

MACHINE MANUFACTURING COMPANY + bare: . | TINNERMAN PRODUCTS, INC. 


PITTSBURGH, PA, : f 2029 Fulton Road * Cleveland 13, Ohio 


BENDING AND STRAIGHTENING MACHINES © ANGLE BENDERS 
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FOR 
ENGINEERING 
SALES 


ARGE established manufac- 
turer of precision products used in all 


industrial 


kinds of machinery and equipment has open- 
ing in Sales Engineering Department for man 
trained in Mechanical or Electrical Engineer- 
ing with some shop and drawing room experi- 
ence, preferably in railway field. This is a 
postwar proposition with headquarters in 
Metropolitan New York area. Good oppor- - 
tunity for advancement. Straight salary plus 
traveling expenses. Age 25 to 35 preferred. 
Write today giving college, qualifications and 
other vital information. Applicants chosen for 
consideration will be interviewed by the man 
for whom they will work. ADDRESS BOX 
520, RAILWAY MECHANICAL ENGINEER, 
30 CHURCH STREET, NEW YORK 7, N. Y. 





GET TOGETHER DEPARTMENT 








FOR SALE 2 




















Now only half of recent peak prices! 
$500.00 to $1950.00 each! 
Which of these cars could you use? 


25—Hopper, Double, 50-Ton 
10—Hopper, Side-Discharge, 50-Ton 
90—Refrigerator, 40-Ft., 40-Ton 
16—Refrigerator, 36-Ft., 30-Ton 

8—Ballast, Composite, 50-Ton 

15—Box, 36-Ft., 40-Ton 

3—Dump, Koppel, Automatic, 30-Yd., 50-Ton 


40-Ton 
18—Dump, K & J, Automatic, 16-Yd., 40-Ton 
3—Dump, Western, 20-Yd., 40- & 50-Ton 
20—Fiat, 40-Ft., 50-Ton 
35—Gondola, Composite, 36- & 40-Ft., 40- & 50-Ton 
6—Gondola, 50-Ton, High-Side, Steel 
30—Tank, 8000-Gallon, 40- & 50-Ton 
Perhaps this list also has some other cars you could 
use to very beneficial advantage now! 


All cars are priced to sell! 


IRON & STEEL PRODUCTS, INC. 
“aye 39 Years’ Experience _ 
19470 S. Brainard Avenue ~ Chicago 33, iilinels 








“ANYTHING containing IRON or STEEL” 


41—Dump, Koppel Automatic, Drop-Door, 20-Yd., | 














i, iin an 





.. Wear it out 








POSITION OPEN 








Sales-Service Engineer familiar with gree oad car heating and 
air conditioning. Technical training and drafting ability desirable. 
ADDRESS BOX ‘521, RAILWAY MECHANICAL ENGINEER, 


* 30 Church Street, New York 7, N. Y 








BUY WAR BONDS and keep them 
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FREIGHT CAR PRICES REDUCED! | 




















KEY BOLT S/ZES 


for Every Demand... 


There are. ~ Bolt sizes for every require 
ment. Send for our bulletin describing 33 


different sizes. 





st KEYBOLT APPLIANCE DIVISION 


HARDINGE BROTHERS, INC, ELMIRA, N.Y 

























Serving. RAI LROADS 
and 


Car and Locomotive Builders 


OVER 30 YEARS 


““NEW PROCESS ” 
PUNCHES 
DIES 

RIVET SETS 


—;— 






Made from tough high 
grade, wear resistant 


ALLOY Tool Steel to 


assure longer service life. 





GEO. F. MARCHANT CO. 


1430 S. ROCKWELL ST., CHICAGO, 8 iLL. 




















For Long Efficient Service - Specify 


JOHNSION 


BLOWERS 


LOW PRESSURE 
DIRECT CONNECTED — 


Simple, Efficient. 
Compact, Dependable 


BURNERS 


OIL and GAS 
“REVERSE BLAST” 
Mixes ALL the Fuel 
with ALL the Air 


FURNACES 


Forging, Flue Weld- 

ing, Spring, Plate 

and Car Type. 

Also RIVET FORGES, 
FIRE LIGHTERS, 

TIRE HEATERS, etc. 


Full details on request. 




















2825 EAST HENNEPIN AVE? 

















JOHNSION “>: 





cost cuart 





CUT BABBITTING COSTS with 
Babbitrite, the SAFE Babbitt Retainer! 


© Babbitrite eliminates lost time and delays due to blow- 
outs, melting, leakage, injuries. 

© Babbitrite “sticks-to-the-job” under all working conditions 
\ ee has greater strength of body. 

@ Babbitrite eliminates mixing time, is always ready-for-use, 
does not dry out or harden — yet remains moisture-free; 
may be re-used 100 times or more. 


© Babbitrite does: not “blow out” because it does not contain 
or absorb moisture to generate steam. 


© Babbitrite is also used in casting low-melting alloys, in. 
heat treating, in product cleaning and finishing. 


* 







« Write for Liberal Somple 


PRODUCTS MFG. CO. 

625 £. BUFFALO STREET 
THE BABBITT RETAINER MILWAUKEE 2, WIS. 
ieonleleebaia saieasatnpane : A 4478:Y4A 
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FASTER... EASIER Way to 
Clean Diesel Filtering Units 


y, F7 Lube Oil 
Filter Unit 


F you want a successful, low-cost procedure for cleaning Diesel lube oil, 
fuel oil and air filtering units, ask us to send you data describing how fast- 
working Oakite materials enable you to expedite this important maintenance 
work more easily on a MASS PRODUCTION basis. 
Already used on many Class 1 roads, these specialized Oakite materials 
and easily installed techniques are today's best and most practical answer to- i 
the efficient cleaning and. maintenance of filter units. . Sinter Bronze Type 


“KEEP POWER ROLLING” 


ASK US ABOUT TIME-SAVING 
OAKITE METHODS FOR: 


Cleaning — Gear 


Degreasing & attained 
iesel “oe Pistons 








Back Shop Tank Degreasing 


Reclaiming Triple-Valve and 
Other Rubber Gaskets 


Washing Engine Tanks & Cabs 


Descaling Diesel Cooling 
Systems Safely 


Cleaning Air Compressors. 


Filter Unit 


Sinter Bronze and Doughnut Type Filters 


N addition to helpful diagrams . . ..drawings . . . working details, 

a special chapter in this Service Report deals with sinter bronze 
and Doughnut type Diesel filters and time-saving methods for 
cleaning and reconditioning them. Also included is an effective 
set-up for economically cleaning panel or box type air filters on a 
mass production basis. This factual Oakite Service Report is FREE 
to all Mechanical Supervisors . . . write for it TODAY! 


OAKITE PRODUCTS, INC., WRIGLEY BUILDING, CHICAGO 11, ILL. 
in Canada: OAKITE PRODUCTS OF CANADA, LTD. 
TORONTO: 65 Front St. East—MONTREAL: ? Van Horne Ave. 


OAKTTE 


_ RAILWAY SERVICE DIVISION 


i SE ny 


- 
a 
a 








A. Traction Motors 
1. Clean oil, 


mo 

9. Blow out motors 
3, Lubricate gears 
4, Examine brushes 


ane 
insulators 


Si 7 
B. Generator, Auxiliary Gene 


Exciter 


Since 1893 Baldwin and 
Westinghouse have pooled 
their experience in building 


electric and diesel-electric 
locomotives 
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(BALDWIN 
DIESEL-ELECTRI 
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Pr cack 


: the only way to keep your 
“i hing Ve 


When your Baldwin-Westinghouse Locomotives havea 


mes 
ee IE yy 





birthday, the finest way to celebrate the occasion is with 
a planned check-up because that’s the way to insure 
another 365 trouble-free days of dependable service. 

This specimen record sheet from the Baldwin- 
Westinghouse Guide shows how the work. can be 
simplified and certified. Checking is itemized, step- 
by-step, no chance for anything to be overlooked or 
forgotten. And the sheets become a permanent 
detailed maintenance record. 

Ask for full information on the planned inspection 
service that pays out in thousands of extra miles. 

































ADVANCE STYLE NOTES 
FOR POST-WAR PASSENGER CARS 


BRIGHT MURALS of hand-carve; 


Co ach es or sandblasted heavy gauge Am, 


et 
r.. strong’s Linoleum make an espe. 





S> 


cially decorative—and durable 
bulkhead surface. Possibilities of 
design and coloring are prac 
tically unlimited. Extra tints 


tones can be sprayed or brush 





‘on to create special effects. 





BAGGAGE RACK 





is surfaced 


with Armstrong’s Linowall— 


bea 5 
the same material used on 
the sidewalls. Tough, flexible 
Linowall is easily formed 
around curves of small radius 





Used behind racks and on 
ceiling, Linowall takes bag- 
















gage bumps without chipping. 





Dirt is quickly and easily 


removed with a damp cloth. 














DURABLE, COLORFUL FLOORS of Armstrong's Line 
tile (Oil-Bonded) give years of service—add lasting 
smartness to any ‘passenger car. Cleaning is simple. 
Sweeping and occasional washing keep Linotile in 
good condition for years. Armstrong's Cork Bas 
underlayment saves weight and resists indentation. 
nsecnnstomenanitanen:siny- eee mee amma seas dt. canbe. used over any type.of floor plate. 























RMSTRONG’S floor and sufacing materials have 


so well un e - wartime wear ' a eye 
at ae LONE st extensive AVIA) AM ILA (; ‘ 
ver couplets internation about Armetteng’s Linateam,  AUROOLTMERE MULL @N CM ELL G 
Linowall, Linotile, and Cork Base, write Arm- 
strong Cork Company, Transportation Products _ 
Dept., 7412 Arch St., Lancaster, Pennsylvania.- 





for passenger cars 
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here te use"M-F" LOCK NUTS 


on freight car underframe 

















IAC LEAN-FOGG LOCK NUT COMPANY 


2649 N. Kildare Avenue, Chicago 39, Illinois « In Canada: The Holden Co., Lid., Montreal 
December, 1944 7 

















P-G STEEL GRID RESISTORS 


* All Steel Cansteuction * Adequate Ventilation 
* Mica Insulation * Unaffected by Vibration 
*% Rugged Terminals * Moisture Resistant 


% Provision for Expansion % Corrosion Protected 


Theis features combined ‘insure long Rsistor Suetos Life 


The Nonbreahable Stool Grid Resist 


THE POST-GLOVER ELECTRIC COMPANY 


221 WEST THIRD STREET, CINCINNATI, OHIO 
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PLATE BENDING ROLLS 


COMBINATION PUNCH, SHEAR AND COPERS 


BULLDOZERS 








GET YOUR COPY OF THE LATEST 
RYERSON MACHINERY AND 
TOOLS CATALOG — WRITE TODAY 


Here’s a new condensed buying reference for all 


types of metal-working machines and tools. It describes 
over two hundred different types of equipment and lists 
data on capacities and capabilities for the fabrication of 


_ bars, plates, structuréls, sheets, tubing, pipe, etc. This 


MISEPH T. RYERSON & SON, INC., PLANTS AT: CHICAGO, 
TMLWAUKEE, ST. LOUIS, CINCINNATI, DETROIT, CLEVELAND, 
"INFFALO, BOSTON, PITTSBURGH, PHILADELPHIA, JERSEY CITY. 


_ ENGINES MP Scember 1944 


FRICTION SAWS 


APRON BRAKES 





supplements our special Ryerson line of flue shop equip- 
ment for cleaning and safe-ending of locomotive tubes 
and flues, also our spring shop equipment. 

Our Machinery Department is staffed with men who 
have acquired an intimate knowledge of specialized metal- 
working equipment. These men are always glad to lend 
their experience and help you on any problem of ma- 
chinery selection or application. Get in touch with the 


Ryerson plant nearest you for prompt action. 
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HAMILTON ENGINES 


BUT KEEP THAT CUARO apr 


7 


Hamiltons power one-third of all the 
Liberty Ships. 


The pendulum swings with them to victory. 
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GENERAL MACHINERY CORPORATIO 


FER MOTLREOM, OHIO 


GENERAL 


~ 
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THE WILES TOOL WORKS CO. © THE HOOVEN, OWENS, RENTSCHLER CO. © GENERAL MACHINERY ORDNANCE CORPOR 
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A TOOL HOLDER 
with 10 Times the Grip 


Tests show the new Clark Adjustable Tool Holder 

has the same rigidity as solid forged tools. Exclu- 

sive vise-grip jaw has twice the width and five 
times the length of the bearing surface found in other tool holders 
...runs the full length of the cutter channel. Takes four sizes of 
round or square bits, large or short stub bits, undersize or out-of - 
round bits...carbide bits and boring bars, and bits of brittle 
alloy. Double angle of head gives operator an unobstructed view 
of the cutting edge for better work control. 


- Vise-grip jaw in the Clark Adjustable 
Tool Holder runs the full length of 
the cutter channel. 


—— 


—S 


, ‘SPECIFICATIONS , ay 


Y, a 
SIZE CAPACITY \ CLT D777 {i 





0 1/8 to 5/16 
1 3/16 to 3/8 
; pens dl oa Conventional types bold tool bits at 


With 15° or parallel cutter channel only one point, often causing bits to 
either left or right hand . sag, or to be damaged or broken. 


LA 
ZZ 





Write for complete Catalog M-11 


S 

© 
n & 
Adjustable Grinding 


' Adjustable Adjustable 
Hole Cutter Fixture Counterbore Facing Mill 


>RPORA ADJUSTABLE CUTTING TOOLS FOR ALL MATERIALS 


_exanalg ambe, 1944 : W 


Vil 








Toke a good look at this job—a close- 
grained grey iron gear housing meas- 
uring 1814" x 14”. Has to be faced 
both sides. Parallelism is important. 
Bearing side has to form an oil seal. 
How many minutes do you figure it 
would take you to machine this piece 
floor-to-floor —60? —70? —80? or 
more? Now, prepare yourself for a 
surprise! j 


HOW LONG WOULD IT TAKE YOU TO 


macuine THis piece FLOOR-T0-FLOOR? 


Facing both sides floor-to-floor with 
a Diamond Face Grinder requires 
just 12 minutes, removing a total of 
54" stock! Piece is held by a mag- 
netic chuck only, without even a bear- 
ing on platen while facing feet! Com- 
pare the finish and time with any 
other method of machining then send 
coupon for the new folder on Diamond 
Face Grinders . . . today. 
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“THE DIAMOND — THAT CUTS YOUR COSTS” 
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The Advantages of High-Speed Forging During War Production 
Points the Way to Production Aduanitages for Post-War 


% The production of press forgings for war materiel 
in such tremendous volume and to such exacting 
specifications as to enable that materiel to withstand 
the severity of war service has proven, through these 
years of intensive production and rigorous use, the 
superiority of Press forging over older, slower and 
less accurate methods. — 

Ajax High-Speed Solid 
Frame Forging Presses have 


@emonstrated so many ad- 


Vantages in the high produc- 
tion of forgings, both hot and 
cold, and coining to such a 





VU 


high degree of economy and accuracy, that their 
important place in the production of forgings for the 
highly competitive peace-time markets is obvious. 
Those operators of production forging equipment 
who have installed these modern, accurate, dependable 
high-production, Presses, and become thoroughly 
familiar with their great pro- 

duction capabilities, will be in 

an enviable position in post- 


war competition. 
* 
WRITE FOR BULLETIN No. 75 
to Post Yourself on the Advantages 
of High-Speed Press Forging 














Before you install wiring in a location where 
there is danger of fise, first make this test: 

Light a match, and hold a piece of Flamenol* 
wire in the flame. Use several matches, one after another. 
The insulation will char, but it will not burst into 
‘flame. Therefore, Flamenol gives you this assurance: 
If fire does break out, # will not be spread by the wiring. 


Flamenol Has Proved Itself 


’ The insulation on Flamenol wire and cable is 
not a newly developed and temporary substitute. De- 
signed to overcome the disadvantages inherent in 
other insulations, it has been in commercial use more 
than eight years. Its many advantages, listed at right, 
have been proved under severe conditions of service in 
thousands of industrial installations. 


As a result of thorough tests carried out over 
long periods of time, many of the country’s leading 
chemical, oil, automotive, and other companies changed 
to Flamenol long before the rubber shortage. For further 
information, constructions, suggested uses, etc., write 
to the nearest G-E office. General Electric Company, 
Schenectady, N. Y. 


*Reg. U.S. Pat. Off 


‘Simple test demonstrates value of G-E synthetic cable 


12 BIG ADVANTAGES 


1, FLAME RESISTANCE— 
* does not support com- 
bustion. 


2 CORROSION RESIST- 
* ANCE—immune to ac- 
“tion of oils, acids, 

alkalies, 


3, SUPER-AGING — does 

* not oxidize. Highly re- 
Sistant to sunlight and 
weathering. 


EXCELLENT PHYS- 
4. ICAL PROPERTIES— 
has minimum tensile 
strength of 1500 Ib per 
sq in., minimum elon- 
gation of 100 per cent. 


5 DIELECTRIC 

* STRENGTH — retained 
at about 720 volts per 
mil through severe op- 
erating conditions. 


6 SMALL DIAMETER — 
* saves space, facilitates 
wiring. 


offered by FLAMENOL 


7, SMOOTH SURFACE— 
*facilitates pulling 
through conduit. 


8 FREE STRIPPING— 
° speeds splicing, avoids 
ng conductors. 


DIFFERENT COLORS 
9. — simplify circuit trac- 
ng. 


10. VARIOUS CON: 


STRUCTION S—aid 
selection for special ap- 
plications. 


SELF - PROTECTING 
11. RIN 


PSH — eliminates 
need for braid, less 
space required. 


ATTRAGTIVE AP- 
12. nial te —is main- 





tained through long 
service, 
ed, 


inting is never 
need: 
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Cononeg starts with 


To Modernize, with Jones & Lamson Universal Turret Lathes, is to Economize. 

All the essentials for fast, economical turret lathe production are built into these 
machines. Rigidity, Speed, Power and Ease of Operation are 

combined in them to take full advantage of modem fast- 

cutting tools with minimum fatigue to the operator. 

A complete line of Universal Turret Lathes, with from 11% inches to 8 

inches bar capacity, is available for railroad maintenance and 

. | shop requirements. 

Our book, Turret Lathe Earning Power, will tell. you more about. the 
productive advantages of these machines, and will be sent to you upon request. 


JONES & LAMSON 
MACHINE COMPANY Lathes + Automatic Double-End Milling and Centering Machines + 


Automatic Thread Grinders > Optical Comparators § Automatic 
Springfield, Vermont, U.S.A. Opening Threading Dies and Chasers. 


Monufacturer of: Universal Turret Lathes + Fay Automatic 























sLOTTERS 


. STRORE 


HAVE THE EXACT SPEEDS AND FEEDS 


FOR THAT 


ae Ee 


In Hy-Draulic Slotters there are no groups 
of speeds or feeds with gaps between to be 
bridged by gear-shifting. The cutting speeds 
and feeds can be adjusted to any rate whatever 
in specified ranges. The exact combination 
of speed and feed most effective on the work 
in process can be secured quickly and easily. 
It can be altered likewise to meet different 
conditions which may develop as the work 
progresses. High return ratio cuts the time 


between chips, speeds completion of every job. 


YOU NEED 


WORK YOU WANT TO DO FAST 


It is also easy to set up work quickly on Hy- 
Draulic Slotters:; Ram-stroke and position 
are established in one simple manual opera- 
tion. There are rapid traverses in all direc- 
tions. Handy centralized controls govern all 
power operated movements. 

Hy-Draulic Slotters are accurate, powerful, fast, 
versatile, durable. They pay for themselves 
quickly on current work and present many ad- 
ditional profit possibilities for years thereafter. 


Aarestigne. Write, today, for Bulletin 1913. 


ROCKFORD MACHINE TOOL Co., cw ILLINOIS 
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SHAPERS 








PLANERS eee ie 
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SHAPER-PLANERS ai. 
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Complete fusion of stud to metal 


in less than 12 second... 





The Nelson Stud Welder is. simple to operate because the welding is 
automatically controlled. It eliminates the need for drilling, tapping, and 
hand welding bolts to secure parts, because it end-welds studs fi 

the metal surface. 


It is used by more than 460 industrial plants and shipyards. Operators 
are securing 500 to 1500 studs a shift. No previous welding experience 
is necessary to operate it. 


Complete fusion of the stud to metal is obtained by accurate arc timing 
control, automatic action of the “gun,” the use of flux-filled studs, and 
complete shielding of the arc. 


For complete data, catalog and price list, write: 


NELSON SPECIALTY 
WELDING EQUIPMENT CORPORATION 
Dept. R, 440 Peralta Avenue 


San Leandro, California 


Eastern Representative: Camden Stud Welding Corp. 
Cutaway view of stud, Dept. 22, 1416. South Sixth St., Camden, N. J. 
after etching with Nital. 


NELSON sTUD WELDERS STUDS 


December, 1944 
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TYPICAL _ 
STUD APPLICATIONS 











Wiring, conduit, and pipe are quickly 
secured. Here illustrated are a few 
methods: 1. Securing conduit. 2. 
Securing pipe (single and multiple 
runs). 3. Securing wiring of all 
kinds over soft insulation material. 














Nelson Insulation Pins are used to 
secure soft insulation rapidly and 
economically. They are welded di- 
rectly through the material without 
injury to it. Where large metal sur- 
faces must be insulated these pins 
will save both time and material. 





Wood flooring is secured over metal 
beams with studs. The flooring is 
laid, and holes’ drilled where de- 
sired. Studs are welded through 
the holes and nuts and washers 
tightened down. A wooden plug is 
then tapped in to complete the job. 
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Cut NaN-HOURS—SAVE LABOR—SPEED HEAVY REPAIR 
4 


_-Use these economically 
operated hoists 


Meet wartime emergencies with efficient main- 
tenance equipment—help prevent work from 
piling up in your engine houses and back shops. 
Speed up wheel changes and similar service jobs. 
Use Whiting Hoists, and get unusual savings in 
time, manpower, and operating costs. 





Check the possibilities of Whiting Hoists today 
—both pitless and pit types. Whiting engineers 
wilf; gladly cooperate with you in solving your | 
maintenance problems; write for details. 


_ . o 
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Six-Jack Locomotive Hoist speeds wheel 
es and similar maintenance operations. 


a 
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CORPOGCRATIGON | 
RAILROAD MAINTENANCE EQUIPMENT a 


15609 Lathrop Avenue, Harvey, Illinois 
DROP PIT TABLES © LOCOMOTIVE HOISTS © HIGH-LIFT JACKS e LOCOMOTIVE , , i 
SPOTTERS © CAR WASHERS © CINDER CONVEYORS © TRANSFER TASLES 
CROSSOVER BRIDGES 
é ow in Chicago, Cincinnati, Detroit, Los Angeles, New York, Philadelphia, 
wtsburgh, St. Louis, and Washington, D.C. Agents in ig a cities. 
Canadian Subsidiary; W biting Corporation (Canada) Ltd., nto, Ontario. Six-Jack 360-ton-capacity Locomotive Hoist for handling heavy pc 
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= THE BULLARD COMPANY 


BRIDGEPORT, CONNECTICUT 
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LET THIS MACHINE HELP TO CUT 
YOUR AXLE PRODUCTION COSTS 


BE if Sb ARIVGEFURKD 


BETTS-BRIDGEFORD HEAVY-DUTY 
CENTER-DRIVE AXLE LATHE 


The BETTS-BRIDGEFORD Center Drive Axle Lathe 
is designed for rapid tuming and bumishing. of 
journals, and for turning wheel fits on standard car 
wsles from 434” x 8” up to and including 614” 
to 12”, new axles or those to be re-conditioned. 
lis massive, rugged construction insures a long 


Roc eeneecane 
om eae 4 MCR RAR 900 


nd 


@ MAXIMUM PRODUCTION 
@ GREATER ECONOMY 

@ POSITIVE ACCURACY 

@ LASTING SERVICE 


For the Railroad Shop 


period of productive life. Simplified design and 
elimination of complicated mechanisms make it 
more convenient and easy to operate and control. 
Bulletin No. 1312 gives detailed information. Your 
copy will be sent upon request. 


BETTS ¢ BETTS-BRIDGEFORD e NEWTON ¢ COLBURN ¢ HILLES & JONES © MODERN 


CONSOLIDATED 


MACHINE TOOL CORPORATION 
ROCHESTER 10, NEW YORK 











ACK shop machine tool supervisors have 

long been familiar with the . superior 
production and precision features built into 
L &S Lathes. Installations will be found in 
wheel departments, tool rooms and in other 
parts of the locomotive shops where quantity 
and quality production are chief requirements. 


Large engine terminals handling classified 
repairs are also turning to L & S Lathes 
because the simplified controls and rapid 
chucking facilities, including the Key Tapered 
Spindle Nose, provide the versatile features 
required of a roundhouse lathe handling a 
large variety of jobs. 





GINCINNATL 25, OHIO. USA. 
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O . HOW TO CUT ROD COSTS 
— -AND MAINTENANCE 


A. use ROD SAVER 
" ELECTRODE HOLDERS 


\ oe 








ul 14% LOWER ROD COSTS 


With a Rod Saver electrode holder, rods can 
be burned right down to the last inch without 
overheating the insulator. Streamlined design 
and tapered cap makes tool more accessible 
to close-quarter work where real rod savings 
can be realized. 


2 50% LOWER MAINTENANCE 


Reinforced plastic construction of insulator 
cap assures extra long life. Tubular form resists 
heat and breakage. Caps last up to 1000 hours 
and can be changed right on the job by the 
welder, without tying up holder in the shop. 
Quality of materials and simplicity of construc- 
tion add hours of service to Wells’ stingers. 


3 OTHER FEATURES 


No exposed metal parts to catch spatter...caps 
held in place by steel spring inside the insulator 


... operates on 400 amp. AC or DC... fully e 
ventilated handle has no solid surfaces to catch 
heat, hence stays cool, adds to hand-comfort. 


5886 Compton Avenue, Los Angeles 1, Calif. 
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Even Steel Must Wear Armor... 


Against biting, cinder‘laden wind... slow, seeping 
moisture ... even steel must wear Armor. 

Every Railway Engineer knows what it is to face 
especially difficult maintenance problems involving 
steel structures. 

Corrosive gases from locomotive blast... cinder 
abrasion . . . seeping water forming acid solutions .. . 
these are only a few of the conditions that make 
effective protection so highly important. 

For more than 40 years, The Flintkote Company has 
pioneered in the development of Industrial Asphalt 
products for metal protection ... armor against cor- 
rosion. Special emphasis has been placed on railway 
requirements. 

Complete metal protection with Flintkote Protec- 
tive Coatings offers triple economy. Material cost is 
comparatively low. Application is fast and simple. 
Long years of effective protection cut recurrent main- 


tenance Costs. Tries 
: PRODUCTS 

















The Flintkote Company . . . Industrial Products Division . . . 30 Rockefeller Plaza, New York 20, 0.1. 
ATLANTA*> BOSTON - CHICAGO HEIGHTS - DETROIT ~ LOS ANGELES + NEW ORLEANS - WACO - WASHINGTON - TORONTO - MONTREM 
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_|Operator fatigue hurts 
war production = “ae 


| = ery chucking is hard manual labor 
and chucking takes time, wears 


down the operator and decreases efficiency. 





Warner & Swasey Power Chuck Wrenches 


have licked the problem of operator 
fatigue and, consequent production sag. 
With a Warner & Swasey Power Chuck 
Wrench the operator can grip the heaviest 
job with no more effort than it takes to 
turn a door-knob. Heavy work can be held 
much tighter than with a hand wrench— 
light, thin-wall jobs can be held with a uni- 
form light pressure to eliminate distortion. 


Warner & Swasey Power Chuck Wrenches 
Can Be Installed on Your Current Model 
Turret Lathes 


If you are taking heavy cuts and chucking 
pieces by manual strength, multiplied by 
a pipe extension on the chuck wrench, 
better find out quickly what a Warner & 
Swasey Power Chuck Wrench can do for 
you—in faster production, less scrap loss, 
and better satisfied operators. See your 
Warner & Swasey field representative or 
write Warner & Swasey, Cleveland, Ohio. 














MRRET LATHES, SADDLE AND RAM TYPES + CHUCKING AND BAR TOOLS + PRECISION TAPPING AND THREADING MACHINE 





ISTEN-MOLYBDENUM HIGH-SPEED STEEL 


(M-2 ANALYSIS ) 


During the period of WPB control, Star-Mo 
high-speed steel conformed to Government 
requirements, but immediately upon re- 
moval of restrictions, late in 1943, an 
analysis was cddopted by Firth-Sterling 
which was known as “M-2.” Since then, 
all Star-Mo made has been of this new 
composition approved by leading automo- 
tive manufacturers and well-known tool 
makers. They also adopted the designa- 
tion “M-2” to describe this type and we 
included it in the name for this new product 
—Star-Mo M-2. 


_ STAR-MO M-2 is Better. On many appli- 


cations it outcuts and outlasts 18-4-1 high- 
speed steel—a trial will prove it. 


STAR-MO M-2 is Cheaper. The base price 
is 14% less than 18-4-1 steels, and in addi- 
tion Star-Mo M-2 weighs approximately 
7°, less per foot. May we quote compara- 


. tive prices? 


STAR-MO M-2—is Easy to Handle. A 
Firth-Sterling representative will gladly tell 
you of its value on applications in your 
plant, methods of heat treatment, and - 
practical use. 


STEEL COMPANY 


OFFICES: McKEESPORT PA.- NEW YORK - HARTFORD ~- LOS ANCELES- 


CLEVELAND - CHICAGO - PHILADELPHIA - PITTSBURGH - DAYTON - DETROIT 
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..one of them will fit your job 


Motorpumps are highly efficient, compact and sturdy pumps. 


There are sizes small enough to be held in the hand and 
others to handle as much as 1800 gal per minute. The basic 
unit has a built-in electric motor. However, various modi- 
fications such as built-in steam turbine, cradle mounting for 
any type of drive, sling-yoke mounting for mine or con- 
tracting work and many other mountings and special parts 
provide pumps tailored to your specific needs. Ingersoll-Rand 
Company, Cameron Pump Division, 11 Broadway, New 
York 4, N. Y. 


Ingersoll-Rand 











A SIZE AND STYLE 
FOR EVERY JOB 


Thor Small 
Wheel Grinders 


Thor Radial Wheel Grinders 


Thor Surface Grinders 


50 Thor Air Grinders! 


in , 
Sho hort 2, zi 
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FREE INFORMATION 


Write today for complete details about Thor Grinders 
_ and other Thor Air Tools in Catalog 52-8. 


INDEPENDENT PNEUMATIC TOOL COMPANY 


i 
e x 600 W. JACKSON BOULEVARD, CHICAGO 6, ILL 
‘ Branches in Principal Cities 
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WEW QUICK-ACTING HYDRAULIC PRESS 


Performs Variety of Forcing Jobs 


Watson-Stillman 
Hydraulic Bush- 
ing Presses are 
made in stand- 
ard capacities of 
50, 100, 150, and 
200 tons. Special 
presses can be 
built to specifi- 
cations, embrac- 
ing all the 
features of the 
regular line. 
Press bed is fur- 
nished plain, or 
with “'U”’ slot as 
required. 


December, 1944 


Fremeeuns and removing. connecting rod bush- 
ings and driving box brasses ... bending or straight- 
ening rods, levers and other types of connections... 
these are only a few of the numerous jobs that can be 
done with speed and precision on the new Watson- 
Stillman Hydraulic Bushing Press. Railroad repair 
shops, and builders of railroad equipment, will find 
this press the most efficient machine available for a 
wide variety of forcing operations required in con- 
structing and repairing locomotives and cars. 

It is a self-contained, quick-acting press powered 
by combination high and low pressure rotary oil 
pumps. Smooth, shockless ram movement is assured 
by the special hydraulic power unit and circuit design. 

To facilitate introducing work into the press, the 
pumping unit, valve control and piping are located 
on top of the press. Pull-back weights are unnecessary 
because of the double-acting cylinder. 

Maintenance is reduced because of the simplicity 
of design of these presses. There are no poppet valves 

to seat. No pump plunger, or valve stuffing 
box packings to require attention. The 
Watson-Stillman Co., Roselle, New Jersey. 


WATSON-STILLMAN 


Designers and manufacturers of Hydraulic 
Equipment, Forged Steel Fittings and Vaives 
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For any railroad service...Crane 
supplies all piping needs 


ONE SOURCE OF SUPPLY...ONE RESPONSIBILITY FOR ALL MATERIAL@VEG 


When you need piping materials—whether for use on up with war-deferred piping maintenance. All steps ¢ 
rolling stock, in power plants, shops, stations, or any __ the job, ordering of parts, storing, etc., can be greath 
other application—for the world’s largest selection of simplified by using Crane complete materials service 
quality equipment, call Crane! Valves, fittings, includ- | One responsibility for the quality of all parts gives yo: 
ing AAR lines, pipe, fabricated assemblies and piping stronger assurance of good installations. More, yo 
accessories—for high or low pressures—in brass, iron, _ get full benefit of Crane Co.’s 89-year experience an 
or steel—Crane suppliesthemallfromonesinglesource. leadership in the piping equipment field. Crane Co, 
Keep this in mind, now that you’re looking to catch 836 S. Michigan Avenue 
Chicago 5, Ill. Branches ani 

| Wholesalers Serving All | 


ae BWR " “ 
, eo la dustrial Areas. 


Steam Service Lines 
én Santa Fe R. R.’s 
Diesel Locomotive 
Maintenance Shop. 


PIPING MATERIALS BY CRANE 


Gate Valves Pipe 

Globe Valves Pipe Hangers and Supports 
Check ‘Valves Pipe Covering 

Screwed Fittings ~ Gauges 

Flanged Fittings Strainers 

Welding Fittings Pressure Regulators 
Flanges : Unions 








ONE STANDARD OF QUALITY | 


Extra dependability throughout pip- om aoe h ports pikasie hare- 
ing, syscems results when the — ppicted flow. A per gates bos 
igh quality guards every part. For lengthens packing life. Extra long 
here’s gt e Iron disé guides: keep disc travel true, 
ie Valves add to while fine design and. construction 
piping . tmance. Strong»body in every part of these-valves assure 


sections resist severest line stresses. long, trouble-free service. 


-~ 


VALVES - FITTINGS - PIPE 
_ PLUMBING - HEATING - PUMPS 
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McKAY GIVES YOU 
THE RESEARCHED LINE 


The McKay slogan, “every elec- 


trode a leader,” is based on the | 


determination to make every 
grade as good as painstaking 
research, careful manufacturing 
and unusually thorough step-by- 


step testing can make it. In ad- . 


dition to our own laboratories, 
an active fellowship in Mellon 
Institute fully qualifies McKay 
Electrodes to be called the 
Researched Line. 








You will find in the standard line of McKAY Electrodes an 
exceptionally wide range of mild steel, alloy steel and stainless steel 
rods of analyses suited to almost every welding need. From a 
range of 40-odd mild, alloy and stainless grades, you can normally 
select an electrode which will exactly fit your requirements. 

Occasionally, however, the need for a special electrode for a 
specific purpose will arise. In such cases, the facilities of our 
plant laboratory, working in collaboration with our Mellon 
Institute research department, will be. placed at your service to 
develop the proper type of electrode for your particular job. 

If available standard selections are not adequate, don’t hesitate 


to ask for this special McKay service. Send full technical facts for 
our recommendations. 


GENERAL SALES OFFICES: YORK, PA. 


PITTSBURGH, PA. 


WELDING ELECTRODES COMMERCIAL CHAINS ... TIRE CHAINS 








LUCAS “PRECISION” JOBS 





c~ 


= 


N , The many actual photographs of locomotive jobs on the Lucas, used in our advertisements, 
Ote: are definite proof that this time-tried machine is used extensively in railroad shops. 


Throttle Boxes 


A LUCAS HORIZONTAL Boring Machine job. 


A difficult setup to chuck true on a machine requiring 
the work to revolve,— 





A simple job to lay down at any convenient place on the 
broad, horizontal surface of the platen on the “Precision” 
Horizontal Boring, Drilling and Milling Machine and then 
adjust the platen across and the counterbalanced spindle head 
vertically by means of the precision traverse screws, in order 


to center the work with the spindle accurately, quickly and 
easily. 


Furthermore, the job is in the most convenient position for 
the operator to see the surface being machined. 


The Lucas Machine Tool Co. 


Cleveland Ohio 
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§ Ste TIME. ea eS 
é Save MANPOWER: 
on both shop and 


Perriek,| lifts. 


Picking up a piston’ rod in the shop’ and* righting a 
ni heavy: locomotive with a wrecking :derrick':are two 
:, @xtremes.in lifts.. Yet both jobs—and,scores.of others— 
, can, be speeded with Yellow Strand, . Braided Safety 
Slings. * For these adaptable wire rope slings, ‘properly 
-fitied for the kind of hitch desired, are easily handled, 
quickly attached and detached. Their’ patented braid- 
ing*increases ‘flexibility : . :cuts down the tendency to 
sink...) promotes nities for.men and loads: . 


Since Yellow Strarid Braided'Slings* weigh much 
>njess than the ‘traditional type, fewer mem ‘are needed 
-. te work. with. them. Annealing.and normalizing opera- 

tions are also saved. Leading railroads are using 
_ braided slings to lift steam, Diesel and electric loco- 
" motives, super-heaters, truck assemblies, wheels, rims, 
° Gournal boxes arid rods; to move Obstructions, to handle 
°*dérailéd cars bythe: drawbar,: t6° pullin and _ hoist 
~"datnaged units. Durable Yellow Strarid.Braided Slings 
will help you return equipment to service faster. Write 
now for information. 





Riggers’ Hand Book— Shows sling types, 
fittings, capacities. Send for FREE copy. 


Broderick & Bascom Rope Co., Saint Louis Vetus 


U.S, 1475859, 1524671, 2142641, 
Branches: New York, Chicago, Houston, Portland, Seattle 2142642, 2299568; 
Factories: St. Louis, Seattle, Peoria Canadian, 252874, 258068 


YELLOW STRAND 


Braided Wire Rope SAFETY SLINGS 
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STRESS RESISTANCE MEANS 
MORE SAFER MILES 


ARMCO Stress Resistant Wheels stand up under rougher 
going thari other wheels because they resist the specific con- 
ditions that cause breakage and serious failure. 

Take mileage for example. ARMCO’s exclusive “balanced 
analysis” gives you a wheel with the highest resistance to 
wear and shelling for a given resistance to thermal cracking. 
Its thermal cracking resistance is equalled only by wheels 
with a lower carbon content. Frequent and wasteful shop- 
ping is reduced. 

These S-R Wheels stay on the job longer because they have 
lower internal stresses when they start rolling; strong resist- 
ance to stresses built up in service; and freedom from de- 
fects. They meet the high safety standards you need for your 
war-time traffic without sacrificing an inch of mileage per- 
formance. 

Get all the facts on ARMCO Stress Resistant Wheels from 
our nearest office, or write direct to Armco Railroad Sales Co., 

_ Incorporated, 1711 Curtis Street, Middletown, Ohio. 





EXPORT: THE ARMCO INTERNATIONAL CORPORATION 
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cae WE 
¢ Save MANPOWER’: 


on both shop and 
derrick lifts. 


of Picking up a piston’ rod’ in the ‘shop’ and’ righting a 
i heavy: locomotive with a wrecking derrick'.are two 
_:,@xtremes.in lifts, Yet. both johs—and,scores.of others— 
,, Cam, be speeded with , Yellow, Strand Braided Safety 
Slings. * For these adaptable wire rope slings, ‘properly 
“fitied for the kind of hitch desired, are easily handled, 
-* “qpaiGkly’ attached and detached. Their patented’ braid- 
‘ing*increases flexibility : . : cuts down the tendency to 
kink...) promotes smilie for zen’ and -lodds: . 


Since’ Yellow Strarid Braided Slings’ weigh much 
cess than the ‘traditional type, fewer men ‘are needed 
.. to: work. with. them. Annealing.and normalizing opera- 

_ tions are ,also saved. Leading railroads are using 
: braided slings to lift steam, Diesel and electric loco- 
~ motives, super-heaters, truck assemblies, wheels, rims, 
* Journal boxes arid rods: to move obstructions, to handle 
“derailed ‘cars ‘bythe’ drawbar,; to° pullin and hoist 
~"“dathnaged units. Durable Yellow Strand.Braided Slings 


ill he t i tt i . Wri Riggers’ Hand Book-— Shows sling types, 
ee ee ee fittings, capacities. Send for FREE copy. 


. *Patents: 
Broderick & Bascom Rope Co., Saint Louis U.S, 1475859, 1524671, 2142641, 
Branches: New York, Chicago, Houston, Portland, Seattle - 2142642, 2299568; 


Factories: St. Louis, Seattle, Peoria Canadian, 252874, 258068 


YELLOW STRAND 


Braided Wire Rope SAFETY SLINGS 
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STRESS RESISTANCE MEANS 
MORE SAFER MILES 


ARMCO Stress Resistant Wheels stand up under rougher 
going thari other wheels because they resist the specific con- 
ditions that cause breakage and serious failure. 

Take mileage for example. ARMCO’s exclusive “balanced 
analysis” gives you a wheel with the highest resistance to 
wear and shelling for a given resistance to thermal cracking. 
Its thermal cracking resistance is equalled only by wheels 
with a lower carbon content. Frequent and wasteful shop- 
ping is reduced. 

These S-R Wheels stay on the job longer because they have 
lower internal stresses when they start rolling; strong resist- 
ance to stresses built up in service; and freedom from de- 
fects. They meet the high safety standards you need for your 
war-time traffic without sacrificing an inch of mileage per- 
formance. 





Get all the facts on ARMCO Stress Resistant Wheels from 
__. our nearest office, or write direct to Armco Railroad Sales Co., 
|. Ineorporated, 1711 Curtis Street, Middletown, Ohio. 


EXPORT: THE ARMCO INTERNATIONAL CORPORATION 








Top lllustratioa — Large Ransome 
Positioner handling massive 
heavy gear case weldments. 
Above—Ransome Turning - Rolls 
for hand welding, note conveni- 
ent remote control on top of tank. 
At Right—Ransome Positioner 
used for welding operation on 
pipe work in shipyard. 

At Extreme Right —Ransome Turn- 
ing Rolls used with automatic 
welding of a long tank. 











Ransome Positioners are 
made in standard sizes 


from 100 Ib. hand- 


operated to 40,000 Ib. 
power-operated « * + 


. available through a no- 


tion-wide distributor 
sales organization * * 
Write for bulletin 210A 


‘td 
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Operators are enthusiastic in their praise 
of this new direct reading speed control. They 
don't have to refer to index plates or retain 
lever positions in their minds when making 
speed changes.” Its superiority and convenience 
encourages operators to use correct speeds for 
their work. Being direct reading, operators 
are not fearful of making mistakes. 





The entire range of 32 spindle speeds is 
secured through two opposed vertically operated 











levers which are direct reading 
and one two-position back gear 
lever used only when changing 
from the high to the low speed 
range or vice versa. ‘ 


This new speed control 
makes work easier; increases pro- 
duction because of it and the 
payroll dollar buys more as a 
consequence. 


This and other fine fea- 
tures of the “American” Hole 
Wizard Radial Drill are thorough- 
ly illustrated and described by 
Bulletin No. 326. 






THE AMERICAN TOOL WORKS Co. 


Cincinnati, Ohio, U.S. A 


~ 7 —_ © 
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Be. of its high frame 
and greater working space, 


it is now possible to forge 
large discs and rings, to up- 
set high stems, form arch bars, 
etc. on the most economical 
size of tool. Long punching 


CHAMBERSBURG ENGINEERING CO., 


with drifts is also facilitated. 

Another important feature is 
undeviating alignment, which 
is preserved by the guides 
being supported on 5 sides, 
and by the tie-bar across 
the frames. 


Designed especially 
for a wider range of 
work than the usual 
single frame forging 
hammer, the Cham- 


bersburgHighFrame 


‘Hammer is proving 


itself a most versa- 
tile tool in many 


shops. 


CHAMBERSBURG, PA. 


CHAMBE RSBURG 
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our - best bet for AC Welding i isa’, 


Every feature of design and construction, both inside 
and outside the sturdy case of the Wilson “Bumble- 
bee”, has been planned to give the utmost in efficient, 
dependable and economical service: 


w Precise, Stepless Adjustment of Welding Current to any 
value within NEMA range, provided by easy-turning 
crank. 


WY Efficient Ventilation by motor-driven fan assures _ 
safe, dependable operation, even when welding with 
maximum current. 


W Reduced Power Factor Charges and relief for over- 
loaded powerlines is provided by built-in capacitors. 


wv Coils Protected Against Fireand Vermin by mica and 
glass fabric insulation. 





v Interchangeable Primary Terminals permiteasy,rap- 
id change from low to high line voltage or vice versa. 


YY Output or Secondary Terminals Readily Accessible by 
removing 4screws which hold small insulating panel. 


w High Visibility of Current Indicator is assured by 
lat'ge, easily read calibrated scale located outside case. 


These features are incorporated in every “Bumble- 
bee” welder—either regular or all-weather model. 

“Bumblebee” welders are also performing a valuable 
service as a power source for automatic welding heads. 


In addition, the “Bumblebee” offers all the advan- 
tages of AC welding: 


— Low Maintenance because of absence of mov- 
ing parts 

—Low Power Costs because of high electrical 
efficiency 

—Faster Welding due to absence of arc blow 
and use of larger electrodes 

— Improved Quality of Welds 


—at no greater first cost than other types of welding 
equipment. 


Other AC welders in 100, 200,750,1000 ampere sizes. 


Mail the coupon today for new catalog —or write to 
your nearest Airco office. 











BUY UNITED STATES WAR BONDS 





Arr REDUCTION 


General Offices: 60 East 42nd Street, New York 17, N. Y. 
in Texes: Magnolia Airce Gas Products Co. General Offices: Houston 1, Tex. 
Offices in all Principal Cities 








REASONS" WHY 





with a Stinger that Penetrates 








Air 
Reduction 


60 E. 42nd Street 


é New York 17,N.Y. 


Please send copy of your 
new “Bumblebee” Catalog 
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To help you “fit the 
valve to the service,” 
you'll. find pertinent 
information on Wal- 
worth’s complete lineof 
valves, fittings, pipe, 
and pipe wrenches in 
the new Walworth 
Catalog 42. Included 
are 78 pages of prac- 
tical engineering data 
that simplify valve se- 


lection and make piping layouts easier. Write, 
on business stationery, for your free copy. 

Address: Walworth Company, 60 East 42nd 
Street, New York 17, N. Y., Department D-20 


FIT THE VALVE TO THE SERVICE - 











Universal Joint 
Connection 


AAR Valves have fully proven-their worth in the eco- 
nomic operation of locomotives. Walworth produces a 
complete line of these AAR Valves, illustrated above. 
In addition to AAR Valves, Walworth also produces a 


’ complete line of AAR Unions, Union Fittings, and Fit- 


tings as well as valves and fittings of steel, bronze, or 


iron for all railroad piping requirements. — 
n> 


WALWORTH ha 


. KEWANEE anion Ww A 


DiIsTRIiBUTORS 
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Ives ann fittings 
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Ww ISHOLT MACHINE COMPANY « 1293 E. Washington Ave., Madison 3, Wis. 
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gd, one-piece bed and head- 
ck are cast integrally and 
ened with eross ribs, per- 
iting the heaviest cutting 
“ds without vibration. Heat- 
i alloy gears are carried 
taper and ball bearings 
oughout. Pe: wer is trans- 
ited through a@ sturdy mul- 
dise clutch. 


Bed ways, turret ways, gibs 
and clamps are hardened 
steel. Binder lever locks 
square turret in place, in 
effect as one piece with 
cross slide. Extended car- 
riage wings prevent tilting. 
Broad cross slide provides 


_ vigid support for cutting 


tools. 


TRENGTH—‘¢remendous strength 
—enables these Gisholt Ram 
Type Turret Lathes to take all the 
punishment you'll ever give them. No detail 
has been overlooked to assure the sturdiness 
for extra capacity—for heavy, multiple cuts 
up to the limit.of tools without danger of 
breakage. This is strength of the enduring 
kind that means low upkeep, longer life, 
and dependable accuracy through long years 
of service. 


Double beveled clamp ring binds 
turret rigidly to slide, relieves lo- 
cating pin and bushings of all 
strain in taking heavy cuts. There is 
no chance for the turret to weave 
and lose accuracy. Protected gib 
lock keeps turret slide in exact 
alignment. Turret head is extra 
heavy with large protected bearing 
directly on ram. : 


A 
Gi 


00k Ahead...Keep Ahead...With Gisholt Improvements in Metal Turning ‘ , 
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aces 'URRET LATHES + AUTOMATIC LATHES + BALANCING MACHINES + SPECIAL MACHINES 
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Looking Ahead 


As we approach the year’s end; as our armed 
forces and those of our Allies move forward 
steadily on all fronts and the possibility of 
victory in Europe appears to be a matter of 
months, our minds naturally tend to focus on 
post-war problems. 


The physical condition of the railroad plant 
and equipment has deteriorated greatly because 
of the lack of materials and manpower. A host 
of railroad workers and considerable numbers 
of officers and supervisors are giving an excel- 
lent account of themselves at the front, although 
they are sadly needed here at home, where the 


continuous back-breaking demands of a capac- ~ 
_ ity freight and passenger business have forced 


officers and men to the very limit of their 
endurance. | 


> With victory in Europe we will, of -course; still 


face heavy traffic conditions as war operations 
concentrate in the Orient. Let us hope, however, 
that ample materials and manpower will’ be 


available for the rehabilitation of railroad facil-. 


ities. and equipment. 


They railroads must frankly face the fact that 


they will be confronted with serious competition 
from other types of carriers. To meet this most 
successfully—and in the joint interests of men, 
management, owners and the public—it _ will 
be necessary to bring about the closest possible 
type of co-operation between the workers and 
management. All concerned have suffered too 
greatly in the past because of ignorance of 
simple principles of economics and the lack of 


fact and understanding as to how to deal with 


each other. What is needed is a lot of sound 
common sense and a reasonable amount of 


schooling in economics and sound labor rela- 
tions. 


To this end, two suggestions may be in order: 
(1) Continue and extend the foreman or super- 
visory training methods and the training of 
workers, similar to those measures applied so 
successfully during the emergency. With more 
time available they can be refined and. improved 
to achieve still higher standards of efficiency. 
(2) Deliberately adopt measures for educating 
both men and management in those principles 


‘and practices which make for better and more 


co-operative understandings. 


In this latter connection the experiment now 


being conducted on the Boston & Maine, in 
which a lecture and discussion course is being 


promoted jointly by labor and management, un- 
der the auspices of the Railroad Y. M. C. A. and 
the Massachusetts Division of University Ex- 


“<* tension, seems to have* great possibilities. Cer- 


tainly the stakes for. both the men and the 
management in maintaining prosperity of the 
railroads are so great that the expenditure of 


much time and energy will be justified in a ~ 


co-operative educational effort that will help 


- to eliminate needless and costly friction and 


misunderstandings. 
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KING Heavy Duty Boring and Turning Mills 

are noted for their rugged construction, accu- 
racy and abundance of power to take heavy cuts 
far beyond capacity of high-speed cutting tools. 


The jobs of boring tires and turning wheel 
centers are just about the toughest that are 


A 


BUILDERS OF VERTICAL 


ain 
. 


Illustrations show two Heavy Duty King Boring 
Mills machining tires. Above, an 84” Mill 
installed in a Western Railroad shop boring 
a 56” tire — left, a 100” Mill installed in a 
large Eastern Railroad shop boring a 56” tire. 


chucked on a boring mill—therefore, the fact 
that the majority of railroad shop supervisors 
prefer King Mills for these jobs is highly sig- 
nificant. You can obtain King Heavy Duty 
Double Column Mills from 52” to 144” 
Mie Rasen! with or without side heads. 
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lhe KING MACHINE | TOOL Company 


CINCINNATI, 





OHIO 











ow to unmask = | 
this seasonal Water Goblin 


Autumn is the season of lowest water level in 
stréams, rivers, and other sources of feed- 
water supply. Fall rains add to the high organic 
concentrations. 


Feedwater then turns into a water goblin swollen 
with steam bubbles which rise to dangerous levels 
and foam in the boiler. 


To unmask the foaming offender, Dearborn Lab- 
oratories developed Anti-Foam, a compound which 
maintains high, safe concentrations of foam- 
neutralizing salts in the boiler. 


Anti-Foam contains no castor oil. It is non-. 


saponifiable and non-hydrolyzable in alkaline boiler 
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waters; does not form residual soap to create a 
foaming boiler in sections where water does not 
require treatment. During layover periods or in 
operations over several divisions, it is unnecessary 
to change water in the boiler or tender tank when 
Anti-Foam is used. It has-an effective life many 
times that of any of the known available organic 
Anti-Foam materials. 


In powder, paste, liquid, and brick form for man- 
ual or wayside application. Let Dearborn engineers 
tell you about Anti-Foam—today. 


DEARBORN CHEMICAL COMPANY 


310 S. Michigan Ave., Chicago 4 807-15 Mateo St., Los Angeles 
205 E. 42nd St., New York 2454 Dundas St., West, Toronto 


ANTI-FOAM 


STABILIZER FINISHING TREA 


TRADE MARK REGISTERED 





SAY IT AGAIN 





TAKE 
FRONT RANK IN 
RAILROAD 
APPLICATIONS 


WE emphasize the universal employment of Anderson Plugs and Receptacles 
because of its significance. Since the days when electricity was first put to use 


in railroad shops, for lighting and for subsequent applications, our products have 
| kept step with the industry. 


Anderson equipment is manufactured to the most rigid specifications for use in con- 
nection with Air Conditioning, Battery Charging, Marker Lights, Yard Receptacles, 
Platform Receptacles, Portable Tools, Telephones, Switchboards, Welding Couplers, 
Watertight Plugs and Receptacles, Turntables, Industrial Trucks. 


_N *» * 


289-305 A Street, Boston 10, Mass. 


CHICAGO PHILADELPHIA 





You've seen them in the ring floundering 
around under a rain of gloved fists. You'y 
seen them cadging nickels and dimes on thy 
Streets . . . the men who paid no heed to thy 
tavages of time and remained in a proféssioy 
whose great requisite is youth. The ye 
caught up with them. And with the yez 
came the cauliflower ears, the scar tissy 
around the eyes, the crooked nose. Once th 
were good. Now they are ‘‘Has Beens”’ 
“Stumble Bums’’ unfit for the gruellin 
competition of their calling. | 





But what about those ‘‘Stumble Bums 
in your plant, Mr. Manufacturer? Thos 
old lathes of yours that have seen bette 
days. Once they were good too, probably th 
best. But the years have caught up wit 
them and now they too are just “‘Stumb 
Bums’’—and very definitely unfit for te 
competitive production. 


Investigate the merits of the New LeBlor 
Lathes. They'll help you meet tomorrow 
greater, keener competition with confidene 


LeBlond is building tomorrow’s lathes today 
Write for catalog 























LEBLOND No. 6 GUN BORING L 


ice... ready 
AT YOUR SERVICE Our field engineers are at your service . « . tcady 


ildi x i lopment work for the 
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BUY A “BLOCK-BUSTER” TI 
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MACHINE TOOL CO., CINCINNATI 8, OHIO, U. S. A. 


NEW YORK 13, 103 Lafayette St. CAnal 6-528! 
CHICAGO 6, 20 N. Wacker Dr., STA 5561 
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